JUNGLE EXPLORING BY TRAILER 

By Commander Attilio Gatti 








When you pile into your car and head for vacation country, it's a 
satisfying feeling to know that new Packard spark plug wires are 
delivering full power ... to know chat no corroded, undersize Cables 
or dirty connections anywhere In the electrical system are going to 
Cause trouble on your trip, 

A Packard Certified Re -Wiring ch^ck-up not only traces down de* 
fective cables and connections, but also uncovers ‘"bottlenecks” in the 
eJectrical units * ■ . battery* starting motor* generator* distributor or 
voltage regulator. It takes only a short time, and it will prevent break- 
downs and more serious electrical repairs 
later on* If your regular service station 
dealer does not provide Packard Certified 
Re-Wiring Service, have him get in touch 
with his Packard jobber. Packard Electric 
Division* General Motors Corporation* 

Warren* Ohio* 






Before Your Vacation Trip . . . Get a 

CERTIFIED RE-WIRING CHECK-UP 



operation?" 



1* Boy, oh boy! (he first day of (hat vacation trip a 

nightmare! I was sluggish. No pep. Seemed as if the road 
was uphill all the way . s . and into (he wind! 

2. That night they operated! Took me to a Packard Re- 
Wiring station, where a Certified Re- Wiring mechanic 
checked my electrical system from A to Z, 

3. The next day + * „ Wow! What a 
difference! New Packard spark plug 
wirejt and a few electrical adjustments 
made me feel like a new car. And 
other Packard replacements saved 
me from costly maj&r repairs later on. 



"Did I ever tell 
you about my 



THE STANDARD WIRING EQUIPMENT Or THE AUTOMOTIVE INDUSTRY 







Nobody Working Here! 



You steer . . . does the work! 



YOU'RE not at work* when you're Fluid 
Drhing. You're steering today's most ingen- 
ious and obedient ear + * . and you'll get a big 
kick out of ii! 

Fluid Drive Is the first new motor car fea- 
ture in years that does something really big 
for the driver! 

You never quite get over the wonder of 
gears that are shifted for yon * * . of power 
applied through oil, so smoothly that you 
can T t make it jerk or buck! 

WHY SHIFT GEARS? 

You put on the brakes for a traffic light.*. 



but you stay in high gear position! You glide 
away again when the light changes . . . but all 
you've done Is to step on the gas! In all 
normal driving, you drive this way * _ „ and 
you realise what a relief Fluid Driving brings- 

Trv Fluid Drive with Vacamatie transmis- 

4 

sioa at your Chrysler dealer's. lfs standard 
equipment On most Chrysler models this year 
and Only a few dollars extra Oo the lowest - 
price ChrysJers. 

A phone call to your Chrysler dealer will 
bring a Chrysler to your doorl 




/ZX FOR SAFETY! 

J Chfysirt's Safety Clucch i-S like a lifeboat 
^ oo a ship. You will use ic very seldom, 
but you're mitfhty glad EO have i E when you Ucv-d It. A 
very val ua bl e Safeguard f&fpwk iiig , r r fW ma Fie Liver- 
ing your car in do!e quarters nr dangerous places! 

* Tune la oa Major Eowcs^ Columbia Network* 
Every Thursday, 9 10 ia T> r S< T* 



Buy Chrysler 



BE MODERN— w/tfr Ffaid Drive 

and Vacamotic Transmission — 
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Doing liis 
best with a 



tough job 



The ImrdeAl job of the Boll System is to give you 
more and better telephone service and yet keep rates 
low* It isn't easy to keep those two things in balance. 
Increasing costs and taxes make it difficult. 

But there is no end to trying. There is never any 
letting up in the search for a belter* more economical 
way, AH along the line, the Bell System believes in 
economy in business housekeeping* That is part of 
its obligation to the public* 



BELL TELEPHONE SYSTEM 
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New Sinews of War 

QIXTEEN-1NCH chromium steei shells shot from 
° Uncle Sam’s coast defense guns will pierce six- 
teen-inch armor of a target 30 miles at sea, sink any 
battleship afloat. Far more than in 1917, when stain- 
less steel was new, steel alloys today are the sinews 
of war. Tank gears are of steel that will bend, not 
break, under strain. Critical parts of warplanes are of 
stainless steel that resists wear and corrosion. The 
Coloroto section in July reveals the revolution that 
has come to the steel maker’s art since the ’twenties. 

Carrying the Torch for Industry 

r pHOSE hard-working industrial twins, welding and 
1 flame cutting, were bom during the world war but 
nobody paid much attention. Now look where they’ve 
gone! 1 A July feature tells of the all- welded battleship, 
the welded locomotive boiler, flame-hardened steel, 
and of flame-cutting the teeth of a bridge, 



Vf ILES in the sky you bail out 
1 and plunge earthward. Air 
rushes past you at a couple of hun- 
dred miles an hour, yet strangely 
enough you can breathe, you’re 
not dizzy, your eyes don’t smart. 
You do get a bang when the para- 
chute finally opens, but you arc 
hanging up there safe enough. 
Parachutes arc pretty reliable 
lifesavers, you'll agree on reading 
“Jump Out, the Air Is Fine,” a 

July feature. It reports that 55 

percent of R.A.F. pilots shot down 
have been saved by their ’chutes. 

Any Idle Horses? 

gOME of the horsepower under 

your hood is eating up gaso- 
line but doing no work. You paid 
about $10 for every horse in your 
new automobile, but you’ve let 
some of them retire to pasture* 
There are some things you can do 
about it. A garage equipped with 
a chassis dynamometer can diag- 
nose your car ailments. An article 
next month offers a score of vahi- 
able tips on tuning your car to the 
altitude, the work and the grade of 
gasoline to which it's accustomed, 

Saboteurs, Halt! 

T^RY barging into the Douglas 
1 Aircraft plant along with the 
18,000 employes who come and go 
every day. You can't do It. Doug- 
las, like many another vital indus- 
trial plant. Is on guard against the 
spy and saboteur. An article in 
July tolls how America's defense 
factories ore protected with infra- 
red fences, camouflaged roofs and 
unbeatable secret devices. 
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SELECT YOUR OWN TIME PAYMENT 
PLAN AND SAVE MONEY, TOO! 

Buying a new car is bag business for any 
family — and you want to make sure you*re 
getting real value for every dollar you 
spend. That goes for financing as well ! So 
— before you buy — why not take a few 
minutes to figure the cost yourselfl 
J ust se nd t he cou pon be Low for the GM AC 
Figuring Chart that gives you the whole 
car financing story in dollars and cents*., 
shows exactly what you get for what you 
pay. You can figure easily just what the 



cost will be to you — based on the amount 
of Lime you want and the amount you wish 
to pay each month. 

Notice the low-cost financing ar 
broad insurance protection for your 
eluded in the General Motors Instalment 
Flan. Then, compare all the various 
finance plans and what they offer ! See for 
yourself just where and how you can save! 

Figure the cost yourself— before you 
buy ! Send for your Figuring Chart today ! 
Then see your General Motors dealer* 
This plan i s avail abl eon I y t h rough 
d calers i n Ch ev rolet, Pontiac,, Buiek f 
GLdsmobile and Cadillac cars. 



HO SALESMAN WILL CALL 



CENTRAL MOTORS ACCEPTAHCE CORPORATION Z-l 
1T75 Broadway New Y*rh 

PUdM stnd IWf copy af GM AC t'igft ring Chari far tkt t£tr 
S-hcc&ctf beiuu' I 

□ CHEVROLET Q POHTlAG □ flLOSIflOSILE □ BLIIC-K nGADTUAC 
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TOUGH OH OIL- PUMPING - GENTLE ON CVLIHDEfi WALLS 



# When YOU elnrt ralng ±00 many CitiarLa of 
qp between change* — ]pqk OUtl You may be 
heading Inin an expensiTe repair bUL for oil- 
pumping often means IhaJ rapid cylinder wear 
has slatted. And that can bo fat more expen- 
sive than buying extra oil. 

At i th& first sign of vih.ptimpin& 
replace your warn tinge ■with Hastings Steel- 
Vent Fiskm BLngs. They stop oil-pumping anc? 
check cylinder wear. Any goad mechanic can 
install them — quickly and oeaaoinieally. 




Ni ?(c- to U s mi Cm Buyera: to fc the dealer if it"? 
Er6?bVeiit flccgr.dltlgr.sd, It's B toiler buy iF It 1=.,, 

HASTINGS MANUFACTURING COMPANY 
Haalinga, Michigan ■ Taranto anil Winnlpfirt 




Oit ■ (Pu»vpi4^, 

CARS, TRUCKS AND TRACTORS 
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This Bottle Neck is Your 
Opportunity 



A 

very real bottle neck has occurred in 
industry. 

The millions of men going to work in the 
defense industry and business boom need thou- 
sands — hundreds of thousands — of supervisors 
and executives. ExpandingGovemment agencies 
are calling for many specialists. Regular busi- 
ness needs experts to take care of expansion 
and to replace men called to military service. 

The need is for all sorts of executives and 
specialists— foremen, supervisors, sui>enntend- 
ents, accountants, traffic men, tax experts, 
lime keepers, department managers, auditors, 
cost experts, production men, etc. The need 
will grow and continue for years to come. 

There just arc not enough men ready for 
these places nor can industry take the time to 
train them. Thousands — scores of thousands — 
must get their own training. 

That is your opportunity— if you arc ready 
or will get ready quickly. Never again will you 
have such an opportunity to command the suc- 
cess you want. But you must act decisively — 
immediately. The more quickly you get ready, 



the sooner these millions of new workers will 
be pushing you up the ladder. 



And LaSalle Offers You 
Just the Help You Need 

Our courses are practically built to order for 
this opportunity. Condensed, practical— the 
minimum of theory and the maximum of prac- 
tice. Prepared for spare time study— you can 
go as fast or slowly as you wish. You need not 
wait until you finish— what you study tonight, 
you can use on the job tomorrow. AM are spe- 
cialized, executive training courses. They are 
moderate in cost and easy terms are available. 

Some of our training programs may cover 
just the field in which you see opportunity. 
Read them in the coupon below. Then check 
the one about which you wish full information 
and mail the coupon today. Remember — the 
sooner you start, the sooner you will be ready 
for the opportunity. 



LASALLE Extension University 

A Correspondence InsfifuFron 

I'd like to fi^C r rndy for one: pf t lirw supervisory John*, £u senr] me your frw 

45-Jimnu booklet cm Llau field I iinvn ebeukud below — jintf. dull liifotpri^tiOqh ubunt yotlt 
lirunmif in that fiteW, 

□ Industrial Manngeinent U Traffic: ManatioHienc n£lfeCUIlra Mnn ufttmifrH 

□ ModCfil F’Orc'mtf nslii]? ,i Sulcjf iTumj.hi.|] 

□ Accounting □ Lrt w dStcnctypy 
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The britliaitl p&rlar crying rgw 
Hai 3 &y-Dsvid5Qn is a mode in 
"magic carpet"! Enables you to 
explore distant pieces . see n aw 

sights, visit the country's pleeauro 
and vacation spots al. little coat. 
Gives you plenty qJ rousing lim 
and shrlLls as you pal with ether 
riders at exciting motorcycle 
events! Soo the latest models at 
your Harley- Davidson dealer's 
— AND SEND COUPON NOW! 






rsrsMas 

ft3S?SfeljSfS. 

*»»» d fur ***1*. 



HARLEY- 

DAVIDSON 
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Haiders 1o palish ball bearings 

Bicycle grip improves wrench ... ... P — 

Hand saw used as shear lo cut sheet metal 

Chalk kept on nail in tool kit 

Portable accessory cabinet for power tools 
Pump-pipe holder from connecting rod 



HOME IMPROVEMENTS 

New windows modnrflil* your home . 186 

Playing-card stepping stones of concrete 113 

Ilium incit'd house numbers „.,,, rrPPrra ,_ 117 

HOUSEHOLD 

Solving home problems 100 

Bottle used a* emergency float . .. .... 102 

Burning of double baiter avoided by jar lid in bottom 103 
Corks prevent curtains flipping off Stretcher .103 

Opening battle without damaging the cap 104 

Dressing table on closet door saves Space , T17 

Shields to avoid splitting ends of bird-cage perch 113 

Corkscrew makes handy soap holder ... 127 

LAWN AND GARDEN 

A colonial touch on the lawn choir ..183 

Birdhouse over gateway .... 105 

Garden fireplaces 1 1 4 

Pirate-ship send-box JlA 



{Continued to page 1 DAI 



.102 

112 

1 12 

_....... m 

143 

145 

.146 

........154 

156 
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POPULAR MECHANICS 



CDCri Al TDAIKIIMT with ° Periondl Educational 
Jr EV.IAL I K AIN IN V 5eryke is offered to you by the 

INTERNATIONAL CORRESPONDENCE SCHOOLS 



TECHNICAL COURSES 



Air Conditioning 
Schools 

Air Conditioning 
Hoatlng 
Plumbing 
lUMgoffltion 
Steam Fitter 

Chemistry Schools 

ChamMry* Analytical 
Chemical Engineering 
Chem ji+ry, 

Mfg. Iron find Steel 
Mfg- of Pulp and Paper 
Pharmacy 

Civil, Architectural 
and Structural 
Engineering Schools 

Architecture 
Architectural Drafting 
Bridge and Building 
Foreman 

Bridge Engineering 
Building Estimating 
Ci viJ Engineering 
Cone rata Engineering 
Contracting and Building 
Highway Engineering 
Retail Lumberman 
Structural Drafting 
Structural Engineering 
Survaying and Mapping 



Electrical Sc ha els 

Electrical Engineering 
Electric Wiring 
Gas and Electric 
Welding 

Industrial Electrician 
Lighting Technician 
Power Haute 
Practical Tete phony 
Radio, Genera' 

Radio Operating 
Radio Servicing 
Telegraph Engineering 

Internal Combustion 
Engines Schools 

Automobile Technician 
Aviation 
Dlaial— Electric 
Diesel Engines 
Gas Engines 

Mechanical Schools 

Airplane Drafting 
Foundry Wort 
Haflt T reatment 
of Metals 

Inventing and Patenting 
Machine Shop Practice 
Mechanical Drafting 
Mechanical Engineering 
Metal Pattern Drafting 
Mold Loft Wert 
Reading Shop Blueprints 



Shoot Mata I Worlcor 
Ship Drafting 
Ship Fitting 
Shop Practice- 
Steel Mill Workers 
Teel Designing 
Wood Pattern Making 

Railroad Courses 

Air Brake 
Car Inspector 
Locomotive Enginaor 
Locomotive Firemen 
Railroad Car Repairer 
Railroad Section Foreman 



Academic Schools 

Arithmetic 
Co I logo Preparatory 
First Year College 
Grade School 
High Sc hoof 
Higher Mathematics 

Business Schools 
Accounting 
Advertising 
Bookkeeping 

Business Correspondence 
Bui in el* Management 
Certified 

Public Accounting 
Commercial 



Sftam Engineering 
Schools 

Boiler Making 
Combustion Engineering 
Engine Running 
Marino Engines 
Petroleum Refining Plant 
Steam Electric 
Steam Engines 

Textile Schools 

Cotton Manufacturing 
fertile Designing 
Woolen Manufacturing 



Cost Accounting 

Foremnnship 

Salesmanship 

Secretarial 

Stenography 

Traffic MeoagAment 

Civil Service Schools 

City Letter Carrier 
Post Office Clerk 
Railway Postal Clerk 

Language Sc hoofs 

French 

Good English 
Spanish 



BUSINESS and 
ACADEMIC COURSES 



If you con rood and write, 
and ore willing to study, 

WE CAN TEACH YOU! 

Our aim U to explain every- 
ihing dearly Mint the iub- 
jert i- made easy io under stand, 
easy to remember, anil like 
principle's- are ca^y to apply* 

* Special service and atten- 
tion are always given to the 
student who may need extra 
help fn order to understand. 

REASONABLE TERMS igMp- 
MM BE ARRANGED 




The successful man DOES today what the failure 
INTENDS fa do tomorrow. Mail this coupon NOW I 



| International Correspondence Schools 
| Bax 56Q4*Ji Scranton* Pa. 

Please send complete information on following subjects | 

\ firrJte adul'-f 7'fchnictd t JtetfiiweM or fteMcmf Edv/rntltmtil Subject 1 
= fN which gjfwil arc tatf reftaiij , 

*1 Nfitnp | 

* A ddr&xs ^ 

] Employed by — 

J Present Position _ _ - 

i i 
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Mntionol Spark Plug Change Week May 5 10 11 

Changing spark plugs every 10^000 miles saves 
you money and revitalizes your car*s performance. 

Champion Spark Plug dealers offer special spark 
plug service during M Change Week” which in- 
cludes testing, cleaning and adjusting — Services 
which enable you personally to see whether new 
spark plugs are necessary. 

No other spark plugs have the patented Sill men t 
seal which keeps Champions free from trouble- 
some gas or compression Leakage common to 
orf/mary spark plugs, This exclusive feature alone 
makes Champions your logical choice if you want 
the performance your high-compression engine 
and today's modern anti-knock fuels are capable of r 

There is a Champion dealer near you who dis- 
plays the familiar Champion "baw-riu*' sign 
which is the sign of dependable service- Have 
him revitalize your engine today! 

wit/- 



(Continued from pea ic BA) 

OFFICE 

Tracing with a glass wtitr ^ 1W 

Typing on adhesive tape to make labels US 

Drawing lines wilh a typewriter . .153 

Mohtrir furniture glides clean pen poinl-s 156 

PHOTOGRAPHY 

Shaving mirror ai flush reflector..., , !riP 119 

Pencil holds film under developer..... 129 

Support far small cameras from desk lamp ... 129 

Shadow* make the picture ,130 

POWER TOOLS 

Individual machine Switches far one-molar ihop .104 

Guard aver jointer knives to protect the fingers lift 

Tub* clothing *hield* for rotating shafts 144 

Wowed paper lubricates jig taw blade ,^144 

Turning centerless shafts . .... .145 

Scale gradual Lon i on lathe magnified. 145 

Making bo* joint* ............147 



RADIO AND ELECTRICITY 

Radio, phono-recorder and movies combined 
Portable amplifier far summer comp 

Crystal receiver is built into a headset 

Sound absorbing case far record player. . ....... 

Haw ta test your radio ground..., 

Key made from open-circuit jack 

Radio soldering iron stand and cleaner. 

STORE AND SHOP 

Hiding flypaper in window display............. ...146 

Boxes support large showcards 148 

Resistance controls heat of carbon-soldering larch 140 

Trowel smooths packet linings before pressing 14ft 

Depth gauge far paper stapler 14ft 

Adjustable hanger far shop-light card.. ..140 

Lead tinkers hold mechanic's apron around hi* woist 154 
Vacuum cups hold sign-painter 1 * guide lines 154 

MISCELLANEOUS 

Triple-leg, glan-tOp coffee table 97 

Thermometer floated on cork ta check liquids . ft 1 ? 

Wall board supported far nailing by force Cup On pale 102 

Simple loot to handle liny model parls.... 104 

Tight-fitting screw caps removed with tape 112 

Holding small cam on step!add«r „ ...112 

Flags held by inverted flower pot. H7 

Ice pick bint to prevent rolling;..... 118 

leveling caster for tables ...110 

Remodeling aid beds IT 9 

Tangled fushline straightened with hook ..120 

Magnet on box pities up tacks ......128 

Stoplight for a bicyclo .... . ............. .128 

Modal airplane balanced with modeling day ...134 

Tested materials assure good concrete 141 

Foot scraper fitted with cover for safety. 143 

Electroplating aluminum .. 14? 

PuHy can carried on paint bucket..... .154 

New use* for friction eotchus ... T5§ 



IMPORTANT NOTICE 

It Is the i ntm L:an af tills niaR&zhie to provide Jta reader* wl Lh 
Information regarding the latest developments In the mechanical 
arta. We take no rosuojiaJlMLlty as to ifteLhtr the Oisfilaiqtfcs tv.n^ 
Lair. i/d In our articles are covered, by paints and advise readers 
to in yflsliaat* this subject terete maldra*. uhlns, or aeULnft Anf nf 

ih £ products, machines* dr processes dtacflbed* in Order to avaid 
pwaJbEo liability lor patent Infringement. 



135 

m 

130 

139 

..139 
...139 
T39 
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POPULAR MECHANICS 




FULLY I 

A SHOP COMPANION THAT ANSWERS YOUR QUESTIONS 

Easy to read and understand — flexible cavers — Handy 
size 6 x 6M x 2 — a ready reference that answers your 
questions accurately, 

TO GET THIS ASSISTANCE FOR COMPLETE 
YOURSELF SIMPLY FILL IN AND PAY *1 A 
MAIL COUPON TODAY ^FONLY I MO. 



A KEY TO 
MODERN SHOP PRACTICE 

PRACTICAL INSIDE INFORMATION 

F or Every Machinist, Toolmaker, Engi- 
neer, Machine Operator, Mechanical 
Draughtsman, Metal Worker, Mechan- 
ic or Student. This 1600 Page Handy 
Book Covers Modem Machine Shop 
Practice in All Its Branches. 

A COMPLETE INSTRUCTOR WITH 
READY REFERENCE INDEX 

New from Cover to Cover. Tells How to 
Operate and Set Up Lathes, Screw & 
Milling Machines, Shapers, Drill Presses 
4c All Other Machine Tools. 

5 PRACTICAL BOOKS IN ONE! 

60 FULLY ILLUSTRATED CHAPTERS 

Covering: 1 — Modern Machine Shop 
Practice. 2 — Blue Print Beading and 
How to Draw, 3 — Calculations A Mathe- 
matics for Machinists, 4 — Shop Physics. 
5 — How to Use the Slide Rule. 

r -.ASK TO SEE IT!.. 

| THEO. AUDEL & CO., 49 West 23rd St., New York 

Mail AUDELS MACHINISTS & TOQLMAK- 
EKS HANDY" BOOK, Price 54 on 7 Days Free 
" " " ' ■ *' in 7 dajrj and SI 



Trial. If O K- I will remit *1 

Monthly until $4 uPiid. Otherwise 1 w; 









OampKkiL. 

THEO. AUDEL & CO., 49 W. 23rd St, New York R RertfWK, 



P Nf . 
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WILL YOU WEAR THIS SUIT 



up to $12 in a Day! 

i a One* *- 1 ]-b , »:i] mstosi tailored: emit 



and Make 



t I Hi ■ r TUB ©CBUJ JQU [ 

OF OXE I'EXXY COST. Juat Jollow my 
eafly plan and show i pit suit to your JTlende. Make Ul> 
to ?] 2 in n day candy, J^aymrHf J'i!an. A'd 

eipirteru-c- -ftp houM^a-huntt ntcenarv, 

SEND FOR SAMPLES— FREE OF COST 

WjIls uxUlv lor FfLKE det^llLk ACTUAL &AMP URS 
and ■ 'taLne-ure” money-irrUliiir Send nn nims*^. 

H- i- COLLIN, PROGRESS TAILORING GOMpAHV 

if A So-. Thrt«p Stmt, Pflpt. T-2 1 G, Chicago, III liwkp 



ARREST HIM, OFFICER! 

I’Ll HAVE COMPLETE FACTS ON THE OTHER 

FELLOW TONIGHT! 



FKEE 



itocret Sendee f>T»raHir Nr>, ITS Is an 
\ht Job . . . FOLLOW HIM LlLraiitfli 
tl] tlie eKflitmeiii nf hki rtu.si- after 
the Murnei-JieLt yank- Wriic MOW for 

Conf Kdeatlfll 
Report* 

No, It Made to 01* Chief | 

Tl may npen pour epei to ill* jtreat 
nfipgrtunllP for YOU UJ ;i tfp]] pilil 
FIpspt I’rlnt E&peTi, Tin; kind at 
wink you’d llkr-. Erelttmeni I TfiveL: 
Thrills ! A HEGI IhAK .MONTHLY 
Hilary. TITOVA HD MON"KY. firniij- 
nLL‘i r-i Ihis m-IihhiI MHAD 17 or nil 
IfidltlflcnDcTTi ISmtodus In U. R , | WrLlc fur Free KeygrLp t FLnfJfll IMlkt 
Book, Imv pil«s- IrU-E.y Term* Offer. 

Literature wilt hi lenl only to person i alaliaa the If an*, 
INSTITUTE OF APPLIED SCIENCE 
1320 Sunny tide Ave. p Ihspt. A-U5 Chicago, INinoFt 



Th^jmii E, 

j>Nifoe 



S lixvn iT.ir.H.1 hiiTiilE^Hp »■ f y,A vn« io rirart 

\lw\i. S -USTH-Jji (]Mil , V? flV^fk tujpwn- 

15 *ni -ElirH frhr.u . Kit |,h* f. cr.l LfaW Lrl* V.< wTrfrf.J 

oHeri 'mi I| ui> L. (■’ -l_ iiilrii-:.r Emin inr. ArLuul |ir:.r I • 

e-UEEuie r-insi .mil rptm.il d^fu rtmini 1 rrjr.r. rj:'L L-htit. 
J'r. ■ afLcE crmin.itijri. VjJunb-lr am jilnjrari rr L i*»rv>rp. Wnla mih 
Luiln? Tw m r b i[ TIeEF. i-mlali-l iri'l til h I ila- 

Hationpl SeIiqpI of Meat Suiting, Inc,, 6j.pL LMft, Tplede, Oh I a. 

Sjii'iiidi.l firporttinitic-M. Prepare in spare 
tmif. lvn?y plan. tfo previous oipcricrita 
needed, comiu&D ich-ThOl edunrloa snifneHint. 
Pend tor free booklet “(JupoTlwnitlcain Flio- 

tst*rraplL> JL . purrlritliLFS iLiirj requirements 

AmtrHih ScHeol of P holograph if 

I31i W I^Uian *n- r D.p C. USA. Ctila—iK, Ilf. 

FO'fteri Iciany. Wriin fi»r nixr Nc-yf Fre* 3£iiok. 

' EIqw (o HkTDhitf ii [jdikL J^mn^in lS.. ,, 1 l eoiLL?|ii^ 

Fpt'iTlinrni HJ1i| l^lla Imw cilktrA I uii i'll ui J la 

wrltp Ju ^nro- Eziclasi: IDl' lor a Prrnr*i!> 

Ehvnjsl F^ei PctIthe and roar mnne i L-DuLlfii-IL^ 
written. WrliLr LuiLuy- 

TbfE TAM1LTN SCHOOL OF PENMANSHIP 
441 H I d-U «■ ■ M i ! d i nj Kan*.*;. City. Md 



Parlor ar pHyetinli^ity 
I. Dflc-Lur uf Dlvlin 



EARN THE DECREE 

CviMTf.ru 1m. bus-1 nj»A, iL^juntErff. Luvr. tic. Low jevu, Hrnd far 1n-rnr 
BuElethn nn-:J g-UailunL picLurertaLdvr AT ONCE. Ha abiiuiLlan wiialewr. 

TEMPLE GAR EXTENSION COLLEGE, Inc. 

A ftff iijMi Jlwa / rrJiYuli ?n 

FdMi-Ui Av<]nue R Dept. 4 -H, StaLtla H WaiJiiniftort, y, s , a, 



Airpiunrfi niifl are, »nl|f 

two of iIea 1 man? irn|mrtant fw-Mh iii 
which plnNlLrsnrc now ustd, Viftt’l! -+■* 
ji luetic* in tircliileelHPf* sUrfamjmd 
tniiiik f umit urn. rtulio. . + j, 

virludh tvt*rv busim-Ke qitrf ttulusiry 

i* tiirnln^ io plusiir^. 

A hiinwIiTl^r ttf (i Lit tie* will be 
ilircct value in JPiiiHj in4«*lrie>w w:hrpp 
men Intiucd in fire ctm^lstr^U 

erentiujc Hew iileitb for broader n*i^ of ( 
fbo+j muleridU . . . iiovel^pinjjE 
new line* of buxine**. 



TRAINING FOR fyau 

Sow -you can *Hirl [to tiling iu plftPliflk- nl 
| J t„i -.1 i !-■- I T1 or ill ■rniur uts il Iiu i lie 1 . I IiJn 
m pr f hv n hi v *■ 1 r o i ii irm en i br4it^- 11 ‘ 
pIliLM'K of p[n.H(iL-H, iurhidsii^ llir 
traniit of our own crcalhe iil'caw. 



.1 I I LE a 1 I3J.P 

r4IL^-H Aliy 

■ i/i'i-r Illjh- 



rmiji Iji r 

fiM, 

F4 



PLASTICS INDUSTBIES 
TECHNICAL INSTITUTE 

190 S. ALVARADO SI. P LOS ANGELES, CALIF. 



Plastics Induilries T«cTmical Insfitytt 
111 S. Ahmraifo St., It; Angeles,, Calif. 

Please send infsfrrnflHofli pn Flurries IT1 hrulniivg F if plfll- 
Ijc* c<ar«era. I orrt irtFetflited In [J l-y*0J flrtflFaeeffing 
ctaJrM n Refident ?ourap Q CaMbinotiatfi Koine 
Eludy and fieiideAt TfflSnlnfl O 5iyd Y SQvrit, 

Yeo^i High 5<hoo* Ql Q 5 □ 3 □ Co^leige □ 1 

□ 3 □ 3 □ A. 



AT HO ME Von rim k'^rali.v our niodent itnd 
Orl^liuit jrviBl-em iii^EruDiioti 4-\-<Ty jHLrt- of 
llu- Watch Repairing TrAtlr ii\ ii n Pyt:- 

jiiihi! youritf-U Tur ;■ Y’.'clt psiytOK pomtloiL ur 
tiun Iii hu^ino^ nfri-r i - . pi i p !•'-= fri^ nor roitrae 

■ : f IjMErurlknife, ntHHl ri'-i.iJLirr'rv- :iFy In 

iIoumlemI jiijcL ECfUjraJly rum very tfntid 
t-fiJiditfl. For p!irtSri:i.*rs rpply io Hm 

Wivcansin frl WMdi Rrpahlno 

S24 €■ Mj^h $!-■ MILWAUKEE, WL£ t 



| Regain Perfect Speech, If You 

STAMMER 



A 

M E^ry Htn.mrrvexi: j r ahoiLld hjive t!5SHew2S7 pspe hook “Stsm* 
m to^rlran, Ili riuiRH anil H.’iirreeiron," ^^cit. free to atommcroTBL 
El dfanrllwiii iSu: ho-yue Uidr- MoiIji.hI fur ilti L wb'iulrii rurrec- 
_ Ikon * 

▼ ab H 



tkon nf fliiimiDcrluu ■ i 1 =■ l -stuf ti:rlnK. Mriliod nih-i*Mli umhj 
at fiuriui] In^Lkiutd Tor 44) yejtrft — fllticc HJ&I. l-iTici-orwit by pby- 
^ i h : L : l e L- i . Writ i! tor r« ill ’ : i F« i'JU :■ E 10 1 > Ni> OkiliiiMlSmi |li L iL^ft!iEl 
N. Dii£lic, tk-pl. 1.117 CirL'Ii; J nm-r, Indiinainllic, 1 1 l< I L li r i. ; l ^ 
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INTER NATIONAL CORRESPONDENCE SCHOOLS 

CELEBRATE 50 YEARS OF SERVICE TO AMBITIOUS AMERICANS 



• Few horse-races are "won by a 
nose"— but many races for bigger, 
better paying jobs arc "won by a 
head”! For the man whose head is 
Slocked with sound, practical, up-to- 
date training is the man the boss 
singles out for promotion. 

That’s why so many fnrmcr I. C, S, 
students are, today, leaders and key- 
men in business and industry. 

That’s why many of the 100,000 
men studying I, C. S. Courses today 
will be tomorrow's leaders in their 
lines oF work- 

That’s why you owe it to jour- 
self, and your family, to mail this 
coupon, and find out how I. C. S. 
training can give you a “head-start” 
toward securitv and success. Mail 

J* 

it rialrt now! 

Q 



BOX 5<50.W, SCR ANT ON, PENNA. 

Without cost or obligation, pten.se Fend mt a copy of your booklet, *'Who Wins and ^ 
Why," and full particulars about the course Injure which I have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 

n AETinijUiiTF DALrlfrmi.fi □ Colton MaiiulacLLLriciE D MT*. <*f T'icl |jp aiuL Titj^r Ll li, I?- Forr-man 

□ Air 1 HPbnlLLfemijnE 1_ IJlL M'i ] ! IL^LIi.r-H O 3tJjrLli.fi Fjifimvl □ It. It. Hi&iLalliifilk H Q Hn-ffii* ration 

O AcelLlLKiorml DraEtiaiE C bJecirktil DrnflLrNC □ MficlLBJikLLl lirofLlnpr H rmn.it &tv L! prim 

P Art-hlVHJiUffl DKfcdnral KukI n^rlcuB: II Mrdiauieal ti='Kiyct. , Ni!u: Li £fvwi Wfitld Wtralc 

0 Auu LiigLur: L'lLl3n-U;i- D I LIi:lT| K! L.j£IilLlJ I ] Mill*" I*' 1 iifrtiLZili □ 3t*fiLU l.i L L- l 1 C X L>= _J ti LUiLu IJlitfillfiS 

1 ' Auto Ttdinkian LI Fir* Bowes J N'liv ijfi-.ion j - ! -Stearu- FLU-mg 

H AviHflmli □ I i.i-i ■ -n r ■ - 1 a k ii n_sr □ Fomukry Went 3 E^aeranukkioE p StHlAtunl Flru Ttin^ 

Lj UriiluM I-': c 1 pc i 1 1 1 -h-. p i 1 1 lt L I l-'nilt Iri-inviii* □ Uva-Linf IT S'lmrnisr:!- G PluinhinE 1 D fiifudiur^l FngtiL-n^rli‘1# 

□ JLuLMiurf l.a LLnniLjuil D fliifli ii|n n| MuUl-lf 1 I FuuUrj' F ariPIJr.i: IT NUI-YrJ Lli< :lMi 1 AllnUfrlua 

□ CbcjiiLiiry U L3iEhvpfi.v FlfialjuBorJuE □ PnM=rl«l TfibspbotUr L. 'Lriear^jili tljiaiue^iiiiE 

P Civil h’lurinwrim- G [fauiw I M a n nine D Fukiljc Warhj UEii;i napHtai r - Tfiit-iU' F ^reigning 

D 0^*1 MiaLu* □ FhCh»sth>i:3v* Et^lfiiHST C Jia'lsy. (_?■? iic-m I LI TtH>lsisitLjTia 

□ CorKrcr* EUnaLiLfmtjna L NtiknULiiiiL □ IZaidixi F!]mtt:iiLm,c C_ VTcHiluitg. F-lfietrle ami Gu 

□ Cu 11 tt ac Li be auJ BulL'Ilue p ManateiucEJl cf lti\ l£i tinsti^ ICmJLi L i TTvhiuE □ Wixir vv M-iiitJlacCiu'i-.iic 

Ef US IN ESS COURSES 

T 2 AcTTnini-ki* □ A'|v-OFt!i*b'K G Colley p Preparatory D tVreinaLwTiip □ frailly Pigtail GliHk 

O k kcO^iliiLK P t 'ijIji iEirn:im] D L' e-i'url:. I~! ITirmilai Snkranl G ..YmEe-nljimiijFlip 

G H^in^m Cwre^pfindfinna Cl ■f 'wl AonvuilLeui D Hich Sohiinl □ I ilimLSA.i i>n# G -Sernrrnriiid 

G DuriLniMfl bffirimffpiiirhi □ 0. 3- 1 - AiTTjij-nllTia □ Lctlw L ti*- F+ hfiw Cfiids 12 Sited I.e-lEfifln* O flpanwJi 

O C-kctounLiic □ Civil Ho-jvIlhs □ Fire* Year Co-ILnir^ □ J , 1 ]; L ii.^-iiir n-1 ’iVurL □ TrmJlin NEaniiffiemciit 

HUME ECONOMICS COURSES 

□ AilTar¥r*il DmARaaliEiE □ Tf^mn rkrftnaciifcl: itifi □ Tea Rrxnn anil Cafrteria 

P k'i >i.i- l-d an>] CiwLwy □ I'njffctaiunaL 3JTea5iEiakLac and lirnixtinjn M ai-intnaiiiTit., <.>Lrri:ii{ 

jVtf me, — — Min- ..Idc/ri'Jf 

..^.Shrfi Pwjtrwf FwlWtfJ*..., 

CutHjdlan r*#jtiCTiiN m #14 jr.ffpitn tu JH(4TUfNintft CT&rf«,p^ittf*tWG 3chn,?U Cu-HflrfiJh, TAmit&J. d Itintfrtt* J 

Grniiah r«^tT7ir4r jsftttd jv-upon fg {. C, Sr. ?J ^iijifrtin^. ^mijdiin., R-' r C, /.'nffCa iiri 
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T l3D.l V- EM IimC n >:A> nr L-lmnii- r » ewrifT b ma Inner- a lilC>OP- 
■bIh LibL t-flann- can timw gi kiiralvly ibtrTmLar liir jrnii in nsJ™ 
Tenet jiiai wkji l]r|H g I ■erk fir j . r r. ! -d> ^ j , , n y, jtb lirurt FuiLoi. fuFs 

p R F F » =l+ - nrl r^ lir nfl-ii.*- an- i jenny ew^i-rd far Flt.EE bg^kbi 

' M[ Ji.li.iJii tl'lfl 1,£- pruvtu »□> U iMp^ |i>nr#M. 

VpfcHtionHl ftunlnnm Anne |a1es h BftgL I *■„ TuisoH. flrlZ, 



PASSENGER TRAFFIC INSPECTOR 



PARKS AIR COLLEGE J 

- PARKS AIRPORT EAST ST.f2UI&, Ill 

h. 4 * 



Oilers YOU COLLEGE and PROFESSIONAL TRAINING 

Majoring In AVIATION 

Awtrillfd by [3 iq Imnoli BuperlntMictwiL ol Public Tusini^ li-nn. Jl«- 
tignlJ.rd hy I’. 3. Uillre or K-.Iik allun n* a n Ins| tin 1 1 ii| i or 1 L I k IMT 
Learning. I'.S. eflJWGVed ■■ u I’etiilDrieln] Ground Qll J Fljilif ^diCCJ 
■Eid Mefhan3cu r gcbnol . AciTedLCf-il liy lji.I [-nr-jwTAI L eix with Llle I'jiUcd 
Ulnli'A A-nni- Air I'arpi Jis jjMisk flight Slid IheubaJkleaL LluluJiiy. 
OlkO Ed high fr-liHiL gUdEiatei, 

FCHII1 t*urbel I tfl.il in D.&. ifegreti [n Proff siEg-tiaf Pilollnff, A^IpUph 
D puraE I um r MA.IHtnna.i1ct Eiij iiitcrinn, Agra naiil tea | Enpbn^-E TIF3. 

TWENTY -TWO TRAINING I'LANF^ Wa ltF-Oi I In inrutejiLwiat Hlflii 
EUJillniC utdffi fiTfJLftm Kr;|iL|AHli-a ruy ulrLIhf JUgllL lipCiaLJcnL 
FACULTY of Hi Ppoc I nJ I PL a in various flcJda of iTiicJon. 

] "I'-li gradual OR. Kn Lcllm-Tltt iJ-nilLftl EO > ruin I uf U0u- rammert Lu3 

■l LtiE Jiili I MjijLTiI E . Ctiucltr fllktOHnitlkt iif 5M. 

IOOpihtc alt'L^'rE. 21 i> IjijMiLLei^m de'liSe .L li> kijIilOI piraiatf-i r-irlv sKHv- 
I3mTillurlEi dkl dlhlftj Eiall It llhi Cnllllfb, 

SmLiuiiT ItTiu July 7. Si'ii-.L IvUr-CTJi d fur ilmiV fl L-pugf Catalan, 

Rt(lf*r>r. Dope. PM- 6 

PARKS AIR COLLEGE, East St. Lnul*, III. 



14th YEAR 



MACHINE SHOP MEN 



n Id ttk Up and run ANY ■ i 

I of machliH; MAKE MORE |%lA||f|Ofl 
t|£Y NOW by learning I 

NOW! 



Bigger Pay 



Uim to f«t lip and run ANY 

hind i 

MONEY NOW by learning 
quickly HOW TO PO THINGS 
which usually take year* of 
study and practice. The de- 
mand liar SKILLED men it AL- 
READY ahead of the supply,, 
then what WILL IT t£ a month or two from now? 

P**b't kiLn tills ^tiATacw bn qiydlfy feir prl>b:d- 
LLtin, id ■: h I jT QllfM lliL-: Rlif ( 1 Li I h: :■ r Li l 1 1 M y Which 
In yrsuffl hJulohc; lor i.tve oakliuL Ei Ik Jit Blii Buufcs riiDckhil nf 
luaporiAHt EuecHanlcal l-nlrl fllniply and dearly, ejvlt 3<Klf> 

f ifliBefli, neiirly litHW lllimErjd I<ptih ™-rr i i vcr> 1 Ktibjcri fijily. Inclciil-r 
JHf Tt»l Mukto^, Puiso-ii NL n til iff. FuUlidry Vi'ntk. Mwliunlctt) 
] triLvrl rin., FntllEnB. J \ ikClLl lie £llDP l^f nCL J« ftJld M uHuff fDieri r, aitD 
hsindrftdfc Qf fit tier BUbjHtfi. 

0 Big Books (Up-te-datB EdiSon) Sent FREE 

to y utL for examLnflilon W|ih ihcm we send il &l§ Binder or 
oecffly S(K> D-.W1M wLE-h 2fl7 nrU-Lha] sbap UrketH WUn I SCMi llla^ 
mtlDVl^. TnwmAltnW, Ml t*- i.i by uli 4 [i, lmiv En nrl Lip and ruii alEndfll 
nny kind &T nud are In Addition i r> ;Lh- ;-i tuiii-kg. Decide 
lu i'our nwn borne or piscc of bueineea whither er ode you wjibi 
to Ji«p them, etirck bn qji isny facta you wart to. Neie i heir 
[treat MOM12V MAKING viduc h then, il you want ilicm, pay on 
I he c.-vitrai kind rir jiiiyHiftEilA. a y^ J n wsb*illELb(! prlvIJisscH Wim 
nsir eiifftnaere eiow nEvcn wS-h ttiene U ■: h h kr e- wlEbout cxirn ebargo 

amrrl«H T«*,riig*l COLrUfi. 



a merk-Hn S«fal v ., pip*. SAtfr r tir^Bil *| SAth SL, -Chlrogc 

Viiti nihy kctkL me- llin U blic *nd hEndrr ct uCi^m Idf 

fner pMtnLniuim. 1 vrikl pay eIlu ■Utdlvery rtiaryua o-ulr, uiiIph> | nfar.id* 
to gprp Liu'in bi wuIlIi T wli] Acna In cin <1 bti hiliL B J- UV 

t>up Dboocb unE.11 EUd t-obil l«rkO H nnly *34-00 kl |iaLi|- If I return Hum 
In lO dayi I htlli a»'( T^ni- notli In |, r F Vou okaa b-ltoo to ornd me * 
• rl I firp 1 1 ■ t-nCHLieiR mt Id con pule I I'.if prkvklri:H wLch your exporu tow 
gju y»r wkUuHit rxim tliMrtt, 

h'lDIE — . - - - - - l _ . » t ** , h , 1ITIT11 



AddrCriU r i . . ri r - r . r . i . . t . . . . i< 

rkfcfef* iii La i-Ii * IdLldp Duilng D.u r o. Kcupallon, itniplayDr'B. npeng- and 
DdilrciiB n:id UioE. ol hE. lemE one Enin Hi- rftrrrfinrti. 



START 

$1260 to $2100 YEAR 

MEN — WOMEN f 

Thousands appoint 
merits each year. 

ghort hours. 

32 page Civil 
Service Book 
FREE. 



MaH 
Coupon 
Today — 
SURE 



f FRANKLIN INSTITUTE 
D«pU SIT* 

/ ROCHESTER, N. V- 

/ GentlciH^ : Ruah t* me, 

^ FREE uf chaTffc, Jiat of 
& U. S. Government Lijr pop 
jobs. Send me FREE Sli- 
ps re hook rieaorifcicLfc: aalATitsi, 
v^c^tLoria, hourB,. work, and 
/ full PHrtkbUn) tclljns to 

* Ljuntify for one uf Lhcau jobs. 



£ 



Addreai! 



/ Kame.. 



L4A 



ARTISTS MAKE MONEY 

Find out your dTiiUtif. 6cnd iwtne F p e 6 . occupaticL ftudj 
addrsaa fur ] 'rc-^ Yountumal Art Test. 

fidital Schools, IhCt, cm FritulbSMliBidt,. rvilDrt*Ap«riK h Mlmt, 



POPULAR MECHANICS 



TOOL 

Machinis 


& DIE MAKERS 

ts, Screw Machine Men 


EARN 

*5Q- 5 60 

PER WEEK 


Defense program hc&cSn met^l -work- 

H^rs. I^nrn ittoHe trad(?3 by actual fnirk in 
ALLIED SHOPS, Fully equipped. Slate 
approved. Low Fct. Ebttr any timu. Day 
, jLiarl EvtninE ClaaseB. FliEE Ekoplcsyment 



r HEC! JCueiH fur iilir 
XF1W Bonk JJ i p r*ctL- 
r>l M:Lf-hk|lfi HklQp 

'Train Itljh - 1 1 



l&’rvi Ci L , I Vrif d jut NEW itluUrated Catalog, 

ALLIED SCREW MACHINE GO., « School Drrnliea] 

Dept PH-E, egg w. LfrkQ St.. Chic-agp, 1 1 Einflin 



Be a Better Singer 



CoiatnnrtL! ndmiratioEi— IhtESL frlcnda and |yuh- 
Ik ^udC-cnets— twrv money after tt-JiitlnK, by 
New Home Study Miuhod devdoficd by Dr. 

CliLkHr Nurman Gnmville, &ind oi*?ra Hiiijrer 
mill vtjJcii lea-rlkiT. Ln whom liinu fiandn. prild 
largr ftM-ifor isLiLneetlwn- Syntrm w 

EiviktlablE toy^iiii LlmriiE wltls In^LrucLi nu In Ik|« awn 
LflW UitLTj alLd triLsy f.iiirnn. Oi 1 L.iiin m- nt fr^p. Write 



Dopt L A* 13 



C.R ANVIL LIE $.CH&I>L OF VOICC 

IUO East Oil Id Street C Incase. 



hDte*- 

tfldny. 

Illlnvk 



LEARN WELDING 



TV-lli ClL'drk Art .mi | AceEirlcEle jiv pricclcal Shi:p- 
Flara inribi.nl hi a Ji.vi ahon vivtki. Na I rX L -hookf- 
Yflii Ir.irii hr dulitir. I-'Tih’se cqiilpaikrnL l.i&ir luI - 
tLnci. J'liy-AtLEr-tSTftJuuLJOfi'I'llilL ALmi. ruutiei bk 
Auto McdiihJ^s, < '■ 111 -|..ii Work, 3CeL.il 
Flnlilf lhit r etc. UlilJlrolcd !lte ruEuba 
fret. Write LuJay, 



MICHIGAN TRADE SCHOOL 



37 3R WnoP^M r«J . 



Detroit. M>r1ir 



FREE 

JZ FA it 

CATALOG 






ENGINEERING 



D EOS EE IN 
TWO YEARS 



B, S. D*[2tcfl r dutfsh in emcln«rlEig; ElecLrirj]. CM1, Cbnoa., 
JlenbnnSeaL HfliLkO Of AtraimuLiral. 1 yt, 6Cc4fL. Drufilnff. Ap- I 
pnwed by Civil ABTOpstElci AuilMirlU, piriLcUuilDn In Pijiyt 
TfalfllhfE Prn^Tam, Large I r : - 1 1 1 r 1 1 - • I remte?. ] h reb rrcincua irkEll- 
tiuL nit i cluppn. Euttl lMiahi LT df Fired. Low fuiiLon. itucr | 
J UEld , HeptDDlikUr, Tle^elbLer, A3 n Kll. ITri(e/iir f 'irf «rfiu3_ 

5 □ 4 E, Wa^hlnutnTi Blvd.. Fan wayn# r | n d . 



INDIANA TECHNICAL COLLEGE 



NEW WAY TO CHOOSE A CAREER 






WHY I THOUGHT OF 
THAT YEARS AGO 

- ~ BUT NtVBR DID 
ANYTHING- ABOUT IT 



Get Expert Advice on How to P 

And SELL YOUR INVENTION 



Ycu hiiVt 1 all l3i vr<al Lnn 10 pin:i“i t. \Ybh1 3=Tf 
y oil )j || 1 1 " ii jn i, In lililiLlt l<E. 2 A If: I’ll 1 ! K 1 1 *1 M >5 
hi hike iteiw TlubE ftVTA y li> siVLirL! tulr J-'nur- 
ny If ll.« L.fMH- I-I ion iilnvSikil liy Ibu 1 > 

L’n I i'iii Uwf Or lire i'Cul ROLnK tu 1*E tJill-U-- 
llidf, iu l-.npi; Slial an (Hie YL-lll JSiciy or 1 1 in 
mil i. nml T • - -flic I! hi-fnrc yuU I 
fli-lMIIKl Hi nr- If m. 5-flU niij U-aJU- up 

a ■ 1 1 1 L* hl-ill liin^ IFIll IM-'I 1 llUl ll II t (L 1 II 

uLmuily i'sinntwL art invnnlLon iSmHar 1u 

j wrs — and jenii iTK ido lost I 

QUICK ACTION! IS necessary 

Aro you nnfc or Ibfr iinfartiiiiil# pimni WtlO 
Uo pin l<ni ■■ how til pnin-rt iLHl PTOlb fri.-nl 

JLIHIJ up Ytf-nl I nit r I'M V-J.ip Ihmk (Uni rl.ilmi,/ ■ 
ClTUu-Incj U3i I eSPuluU'ft miwk'la am ih il-^- 
■i.iij" Im'Pbts J(<U apply *ir n PiWdll llnvfi 
ymi (*n«l LO ttnll?* ItiiLL a HOOtL lOTontEdtlj 
hUiP- [irnnilii Ai'don 1" s-CcHNafLU n rAli-nt 
hii I 1>> 4 '. 1 1 ik h lilii L-T hove i"rii ! iL , :l tTl* gccruLi 
i >r sultess fu* cJiousBink nr Lnventoca f 

FREE F ft T ENT GUIDE TFUS WHAT TO HD 

tlur "V-.nijzn Guide for 1 lif InvLT.rnf" nn- 
puers ffiany i n L n 1 1 r L-l Ii L ga^Jtloui ri'i[Tn a m(itR 
Patent* nMi'h ;ue Kmtlapllir utbr-l l*y t !> - 

voncni i. U tellj -MuL TiJCLj, jkeErheO, ffr- 

EiS3fl, sIt.us iniis. , AYC n^aiarf T> AJHlb - 

for 4 Fitftit: luitf m protect IW invent Ion 
ttirwurti &iEHt iiwi flft wifi diMrloaur*: 
is hy run ijir.Ail-l 1HI TltiM l"!' ONI’E TM 
s All-:' : I ULII Yin IL IU<iHrS; h V,.' 
Hii| i i:1ti i- rii<m!i ■ < 1 1 MG i lYi-rki*. I ari iHmn.v 
r . 1 pjylisir Cl 1 1 1':- h - In cli'Lujmlnv ifc'hns lic-r 

I bn til 1 1-71 li- nnihiil. lr 1'u.Hrn 1 ,1 1 ■! •■ : ' I M - 

ruKsus L'Cal* Ininiifil ; tuilsl ur ii pTiirlLral 
ii av i C-BII |kil«l In smaller Simla as 
Hie IFf>U£Jlien )prOtroifOi; IpUt |mm- iDUie 
iiiTentnrt kmjti>| i1ilujh' lul h n kiiiL; IL 
ili4iLi>: I may tiijiry etdhLI iuvfnl LOdfi d havp bu- 
t'lifjM. crimmiTf Lai spUEL'OafiidS Imdtlv I'aL- 



y 1 1 |i.n -nit nn eilstlnfir 

fiTtii'l, 1 - iii 'i -i 'Un -i", iiL'ii. C-.L run I nixr^L-lOd’, 
j-m.iiiilud UUIO HJtliyf f.ivLa r< inlufusL 10 

LiivdiLLtita. 

WMT YOU HEED OPERT ASSISTANCE 

Tlir Pncuni J-LiMi uvif uiin^U'ii f»r your 

ai-riLC-ni — tdi .alVL- you iiruLtfCHOO fur III t ftfl- 
thITLS ||[ >1 I Ln-.-lll I ill I V, |. u h itl! I'llIrlU- 
1 1 1 1 1 r- Uui ihMF'- fl'UUUM ElllI f I In' Iv-k-LllLy 

mill rnir I H'l V i-i 1 ! f ttCIl Im Ihu rnnii uf 
cinsnijc TlfeEU phHin uf lliu ]KW!nri! Ss 
riimp-li-X Him I ■ 1 1 - : rbC OfUiu m.-vI-- Uie 

InyrnlHir Il'i 4rlh|Ef- E-- u H- 1: 1 Mrreil 

I'm fill Vh.ii ■ Wr n-:i an L:i In ; I--:-.' Hun 

r-iTlflllh lTMlii*-t If^llll'TfJ l K iilnii At- 

torn-r-F i — 1 : s L'l 1 1 ■ I uf I e nrit-ii — f spe i NT 1 

atorrliDii— 10 IttTfl inn- Wr l> .1^ 

ziTUJiu; i ii' OnCOI i JDf IB^rr Hiun 3U Ftnil. 

TJiHF FIRST STEF HOW — WAIL COUPON 

Mu LI I he I’rnijwn: fr.r FHEE I'M-EST 
GI'IUE. Vi. nil ir. vnu Lll nlrfO VUCVlve a 
Fit |JK "Et- ■« I iif IniTDlioii" firhl ivhlfli 
yfLII rnalili: ri^i nf rip:* Jih * -t-I.iI-LIiIl EliO 'lat® 
nf jc'Ui i ii I'ftir I uti . Ii- 1 ynn ymiT I'Ot- 
i-ti I Amrlh-allDlE. Tlilc *^p cm Is yuu Jiflill- 
1 n o — iiril iiiiA.Y I n‘ i"l r ■ I ifi ycnir <iir-,'e^s. 

ItcmmiWr, hi Ti' i i tiinh i-, AhTION 1^ 
IMl-l>liTA\T. Ihliiv i'iP i^ib' bn ■i-.'i-LJe. 
yl.nl I Ml ruiitH iL iti on Sfive loTM, or pualii 
It dil a pejiiiy poitDinL-lvdn)', 



NI11T1FM IM'iE-h f lDh5 
] h 0 ii ■ hi P a w Ii sc II 
eukIiI winlikrrw cJ 
-e.-Jiic Eu tfkiLluDrii «lr- 
^r^-.Fr fcrr icIyi'ii j|ir*-i-il 
■ llvnEuip- *im t«i Clita 
tiCC-t-Jil MMlms In 
iULln Irl'd E EG prniie r 
tqt&^iiiAv. 



ACTION IS IMPORTANT 



: 

■ 

i 



CLARENCE A, Q'GRl EN r Registered Potent Aitamcy 
Pcpt. Iff, Adams Guilding, WoihingtOnj P, C. 

I'EtiiJti wnd ma pour Fiiirm Gutde nn't yuar SiKPolalU 

I'n-pnitiS "RftonJ Invent lwi M l$m FllEE. T^iLs iciiii^il 

J<k3 JiDL DfUtCltD LHC, 










s .&taLe„, 



JUNE, 1941 



J5A 




It’s Easy 

To Be A Contractor 



Ljuliti to cdtlnaati, lo phin bifcldlitt'b ro i:i^c contracting Juba, 
unci nLiLkn> rqrmcy on [bstb. PTerc |P^UUHlJni}te booKH on 
Ii'.lIUIEii^, ^i.LmuUng, and tAnirAC&ln^ whJeta mi'h* Ju un Ifitcrrellng 
way, the flubjftt'iH Ltwi carpentcra, bulHJMS, aid ^osirnw:tnrK HhriiiLil 
know to in akf] [ ho in tuiL nut. of t heir doh!- K onf J- t_i'Izi I UK, T!hj ESI wl 

Sq.hnrc, ArchLtectur-.il Dph-wIhr nnsf OhhLkfi. T-^i Imadnff, rainrltin 
aid DaNtnulniE, Heating, Air (TondmithliLK. Jiullfllngf. Coatrudlu^. 
Consrvtm Fonaa sinJ other *ub]ccL& are nil well covered. 



“Boss” Carpenters in Demand 



Vast. bitblli- vr npks Jobs. liuBieciu* prefect*, and 
tii-e rapid umwih id lining building- are making Jobs 
livr men Who know iiow Theu book* kIvc 

von ijLdck irainung. Wim Hil-ua you ubuuldu'L be 
aftaM 10 mokl« any job, for needed fucw ean ba 
mhiikj In a hurry. 



Up- to* Dale 
EDITION 

Th™ 

til,- 414 d |. Li|i-LLi- 

eobkuiid-a 
\i'e have cTcr 
■Kllll LbhCd on 
Ihwp BUbJCtlB. 



Coupon Brings Nina Be>$M FREE For Examination 



AMERICAN TECHNICAL SOCIETY UhiUbhmrw— H™ Study Chmik] 
Deptr GAID r 0 * 44*1 at SHth Chk»go, lllfmll 

Yflij ~k^v dhlp inn [fte lris-ti'-Fhitr r'l iLiun >.:/ jcur nir-* liifl h--,ifcii. "l:-ml-i ipc, TiLim.vl :r.E. 

■111 ui.r 1 -hG dtlT<*r: 



tad C-Mitn.rLiiiK' 1 wi - ; K- -nc any i.:'li£*Li.iri qa h-i 1 .', E -111 Dir 
^Ir. fcml J ddilv i|, n n dijl. I ■&! M-lid J>OU J3.DU. 

13.W i -:*neh. iu>nl Lh& H-Eil ->iii4 af OUky *3+.SO m yaid. ,1 



__l flJlrt i 

4 DT **> ULilMI [ LfrCp Lbr Uwka. 



Il't d#lh 

Llid Iftti 

■.in tkO-L uLLi|j.l«d lg[ 



7 mtucdM* 

klid kiuf ihfcl duly 



Addrw 




Mfr. ■irf.pl'jYdr'p uitih wad ■ dilrtn, snrii <lii.t c| ±t 



Qf^you 



INDUSTRY NEEDS 



TRAINED MEN IN 






Prepare ac Uliss for A better f^liee in vital 
cndu.Mlrjt.s ansi national defense, Learn fundi- 



niL-n<ak oi theory and practice. Count complete 

g. drafV 



in eae tchml y*ar. Apply them ifi testing, 



ioe, machine shop, wiring, control. 
Ex peri raced 



instructors. Modern shops *rwl 
IthorHfodiU. Highly Mi^ctssftfi pljcurntni 
ordp Bliss graduates arc in demand, tlumfortahle 
living quartern Sp^ciouj! campus 4^th ye*f bt* 



Rin5 SePL 24. A>k Jor Ft^r Vvattitmaf CVrA 

IM 



\ 1 6 Ts feorna Avt*. , W ashi n j;ton, D. C. 




ELECTRICAL SCHOOL 




VOICE 



1 GH 3 : Improvement Guaranteed 

V>> LkLtitd.. .fltT^ng,tl!Len tbs vn-cil organs — ?io( 

ll-Lfh A I n yc ii l ,- |jt*j|ri-h#— hut fnkil^ri ^rillLlN Nfril |Li| a:i.| 

eoLoo I LTil'i-lI l> eotTvrfi *Lr+ Hf tJtfnr ■* . . . and fibi'-'l urdj- 
cifflTCf jifr#- b--i ininrfvu any ■ fucbciic nr pponkln* v<*icr 

u<' I I s n 1 1 LW ,< > . j . TftVJW Jur irun^rl'uL iruln t ■>. k ■- .■■■nl Sr*.^. 
Lnin. W 1 1 V you nun jviit 'Llti thu vnind /mi v.i _ l. bT ■■ lit’. - : j- 
knr.i unit 111 .i4.;.-ar i' r.-l-rr 1? ij^pu pifT,<fj by [._n :.L 



PERFECT VOICE INSTfTUTi, itmllo A-I3S 
U4 L. Lake St, r Chicago 




STUDY AT HOME 

Legally trrdb^l men win WEb* 
er [HSeLIJdm marl ljLKRr’r sue- 
rces In buafcnesa and pubbo 
life. t’lTPfl-lfrop.portmicic* auw dmii 



«V« Lie-IVra. blu C-MpknEisBis mrm 

iijJwLml hr r-nn wiij icrfal Lrunlz!^. 



More AtlilHy: More PrestiR^ More Whim 

" imicSn ’. !>iL I' : ! n L-y J-I-TM, Y 1111 rwi Crain Imre 



W« (jrii-ji' rein IWP' by ■tfap-, 1 
BBTh? L nt.nra L :i:i , l"fe 5 irrnfl^f || 1 ., 



Itii Ililt'- H ,!l !’■ i r ■ BfC^X-n of ti 

m\ r . Lr±t Ini J • ?ln, r i-url-. I liw ' I > -■ r ] J|,W IJ&nry. L (W COlt, WT 
- ' -uilt rajuaji [n d K- ¥•■■.' n " J^IW TtilRiii# f'L'J L^BUL-rdh i[i ' 1 fen>l 

Chlcm 



E#rmH ■ Clri 4 HLT ralruliln JH-l'Wf n 

t ■ !■ ■ ■ ] U Et ■-■.i'll r.-T lLu 1:1 SOW. 



LASall# LittJisbn Unimit*. Dept, GF-t-L 

A CwM-p+ihP+m* i-HUtulhin 



^^nUTODIESELS 



rradiolL levied craLnVns 1 . Elrirlif-rL by 30 years: c-js^f>Hvr'iM'. CiTitrf* 
InclBdtJi Auici- T.T-C’Z-Jianloj.j nk-^L Service nml thM-raHiiML, Fhu>v| I'uvnif 
iYi'si,t. b ji misi , Mnehlne ^li^n Frac^lpc-. Au<a Ei^-irtr^.. 'Flafe-Uil u j l. i 

to meet iijevJilc pi^^d* lls^iv with vr ^lihcmt JliIm. OldtftL. l*rgwt 

LTDde S^'IhiOE In I lTU 9 d SL-i»l V'.IU ACirl hvljj* yti!J L a J JikOil Jiiv Joh. 

TranoporLiilliDin □llou-i-d. \o L. A. tApn room and board vrhlLt J tamLib^. 

ItMlueii Fwif CKlaiofl-. 



NATIONAL SCHOOLS K:V„. r .r.l 



TOOL & DIE 



MAKING 

DESIGNING 



Mnc-lilnl ftCJI Trailer. FEJc-litriv PrnftliiET Wi4 PlHFlnn, r'»^(-tLrn.t Hhrtp tTjIn- 
iTig III lh4 v.(irhl's lnduxu-laE ■cojlu’t. IVriii*. inxl^y fur full SjLf4raiatl4D. 



D?Pt. l-Q 



NATIONAL SCHOOL OF MECHANICAL TRADES 

«« W. ft, ChlT^flp, HE. 



A GREAT FUTURE! 





Complete Aeronautical Engineering or Mas- 
ter Aviation Mechanics training in the heart 
of the Aircraft industry. Graduates obtaining 
immediate employment. No flying involved. 

Aviation's foremost school; estab- 
lished in 1929. Located on Grand 
Central Air Terminal. For full in- 
Dept. PM-6, 

MiRfU> M WRKHT 
TECHNICAL INSTITUTE 



CHINO CENTRAL lilt TERMINAL 
CLEHDALl (LOS ANGELES) CALIF. 



PI 



WHY MAT "FiririST. >UH1 mvr. fair. R^tb- 

iww h fu ii lK i.uticrfljce. Llimchiaa for priyr- 
j I - 1 .1 !■;! is r i. 1 . I buy fur coMej'Ejuti*-.. Civihj mih uvSctv 
pal il. .Some wort l« sL lo fT isirp, Thr wvtk h bi- 

E-C-nSh ljr iiTlOrus .1 Ln^ wll|j mV 1 Vi* iTUL'E lOtl*. pLeCUT^", 
[Tire ElPl. UC'll’t ilcruy; S-end jOi- Ii-h:-I L-Liimjlr-I for 

IILUhEraLed I'-mHpecEU^, bet’Ote i-L^irlli-.ir I-.I=I - i-rltht-:- . 

Mr. Sii lie lair, &ual ur in I mi'cti, DupL. G. BOX I V LD , 
Ago P-hj n , Csiif, 




Piinting 



PA»Jt*0^nWay 

SffltiDnnL 

Print Far 

dll-krt-nn 1 !*. ELillEcil &ll_. 
far Mtfltoif 4 ■ K*I**¥f \*K 



tv. movit jrTH-ttinrf nnfe chur^ll Work, etc. 

; Others: Mnn« v & h.JurJue pr M „ » ?vat«,rf]r.. 
•r.JLillUrjl p-MSLintf Ijk- 4>n|rrmd' l- r - . I- '■ p y titlfW. WFIIA 



H- 3 . 7 . M^iiftan. Coon. 



T 8 ST 



PHOTOENGRAVING 



TAS&rfc', world: a I AT L balM±f± u-T Cum pltLn Ph-sL^ En^Tavin^ 

Flxnli. Wk capplp nnwipLpcr^, priaUrlki, Aiudlni, eoLli-jy^. luf^b 
Bcbouli ind iadbviduj.li. with prfnsmih li-J i! i -fl; ill kul fin llmr- 

nujfh 'lAnuiipj in PLMiLoBbgTM-pih^ ne.d PliiiTu.fi .ijih y\ [tLOmt Dr TtlL- 
dca«] — All iL fihr luw ciiIE ! Cuh hn ur. ItOfUSOhLy Cl pbClUTCL Big 

oionty war Ian ^ fall at put Iima far AEkcrc, or apr-a yaui c-*n -mtU paj- 
ir.g fcusinus. AmuiE^Ly &mtU tn^rtuunt. Cub or terms. Galilogs- frw. 

THE ALIRDRA 0CHDCL OF PH0T0-ENCFTAV1HC 
DepL P M -29 Tasapc 1 Bldfi. Aurora, Wf«. 

frflu taETh it in P^jinMf MeckcLnir* ? 
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POPULAR MECHANICS 









Discover 
in 



O' Gold 1 * 

DRUMS 



# Many big- 
Eimnc - bpnd 
drummers 
iuuud a '^ut 
O' Gold 1 ' in 

their rnngt cry 

oldrumiilihc 

BKKNIE 

MATTlNSON, featured ace 
HORACE HB1DT 
MUSICAL KNIOHTI. r 
tii vi t endian-picture of thflt name. BERNIE and nil 
GRETSCH URUMS ha ve wen tn?h hOPiX$ in the musical 
w cxi- Id. your caraer n GRETSCf/, made by 

the eldest drum h^uae in America. Stfge, itfeed and radio 
constantly need new mUjical talent., bo start TODAY 
to learn se drym . . . with a famous GRSTSCH DRUM. 



Send penny ponteard for literature and FREE photocripli of 
year favorite drummer; also full information flbw? EASY r 
PAYMENT PLAN and FREE tml- Address Dvpt.FM 62. 



The FRED. GRETSCH MFC. CO. 



M Liji/ca i Itta trum an t Wok orxSiflve 

GO BROADWAY, BROOKLYN, H. Y • 



GRETSCH Offer? SUPER VALUE £ in Guitars. 
Saxophones, Trumpet?. Trombones, Accordion?, 
Send lor FREE eat 3 log up. Mention instrument. 




DEFENSE JOBS CALLING! 

Mure &Ml]n En^nnwrj Sorf Of*.! 1 ! irrWrti lkHil- 
rd to ptpn tooK m^irhlmH, * mu lira cut*, dc- 
1 ^* 0 - Oikr liumc ft.lufl.iF 

course will lic-lp you ■lUjIify i|Uic>;ly tn iiHre 
tl m*L bfan y dc-«Lcn EnKinroni ami Dr^ftsmyn 
exm 1 1 Tti.—SJlP. ;i inunEli. S> cun retort 
u cim ihi 1 mmd l-u- PIG PAT. T-nw rtwit. 
ertiifl, Small drtivn payment lurtn you. Wrjio 
for tntcrcttLup traoklcf FELEE 1 

OHIO INSTITUTE OF TECHNOLOGY 

OepLL3 r QihovIIIi, Ohio 



WELDING 



HUNDREDS OF JOBS 




FULLT 

GUARANTEED 



IfiMpLETf. 



LUGS INTO 
l LIGHT SOCKET 



fttM 

H *///**; 



k A.C. u e D.(J. fcihH 'I’Vi-r ~t- - f-lJrTi 

' hirhrr pi irwil— flfcIWb ■ Le-» LI e •■■ ec.Cl>i>s ■ liral Lo 
V-fld ! riip.Li -I M i r L l': . NaL l Lay nrLili'i Lliiit u.w 
Oultelii. hull aM-MrIIx i|pbh -LT-nHiTd Kj*l*dl rirdi" 

■ iiwi L/Lfl'' ml YTd 1 5 ■■■ i ■"■:■.■ 1 1 r* ■"j| , :;-l , Emotoi*! 

w(i F. w#LHft fl-iM i i i.trvil nnt tn hum n>:l. IWur.irs* 

Jradtfp. ■ IlSa b^u"". nfllftta'l. prf-hcrllcd ^ir.^-lL 
Matuii;] uruJ mu lit nr IV ;■■■.: Lp. T*kr 11 A M 3 J JW Ei LEI 
f rt^’wVrPTF bn /r£i, T-pr ■ 1 1 nir-i m I ip hi Aa--kft. .-^I'lriLQ j 
bipii ..I hn#PE m"Urwii* !■■ 1 1*1 Jr warp, F>-J|y * 
tobMiMd tfV Big Mbb/uTM borer. ^ 

l St NO HO MONEY' v-.-vn i-' ■ m.- - i * 

f-iitfM f‘ir liiK rtAnEJTft'ELIJ » r 1 1 '±t. -J .> ■ ■■“ T 
Knmp. ciirif h_ wv-rk «i. p. A-Ui liy i .r:i^':i r (O 
|i,.- i; -rji-H.. r*|«lr aliu(H. lnrn:^rp In- ^ 

•r «■ ri V ■ r ■*■ FnsnliNp'P pliunbrrp. M ^ S U|p 

WULTl nnHi h-pn-f p,> --iiiiir-'. . Wi>'ILriiph wit La 
Tiwa rMiiL'li’A ak v . mrl* .....ii |,i||Lpl 1 'i.v |hmI.i::id 

f .nl«r 5- W5 l-l .p (■■■' H ni>L tla- 

khbfrLf-ri'arh 11 \ ^ V» I W K L-Ii In 5 rwnri 

rn "1 C l- Sr --/in fela-ad^l lr.alix.Llr. K-jpIi ■ aUiF ■ ■']£« Hd'*', 

HUlHFV rfTOPUCTI INC,, OtL-r T-»I EJMlonati. 



HMRZING NELU ELECTRIC 



WAITING 



for wolilpTF— lit f li I p t httIs j H- 1 T r r 1 1 r i! husk imkis- 

tfi«. JiL.i L'_ H. IiiT.ijin> i'rtiJrdJil huftLi .-; k I L L m • J 
rsrn Jn nil rartK nf rcrtllllfr. h *J! *™]nry, llrt pruclieil si .up Upln- 

tQg ;it ' I liliLj-i Lli':-: Oldr^L am] TlaiiD ^tlliXiL 17 [In Da/ □iilL 

niuht riiisKrn, M^ny iIljiIl-uIk [i;iy rEp^Jilri by v« -.if k I 

part Ujum. I nUiHltefl iJilriioa perLiKJ hL no oxlm vUaree. 

Wolverine Schnl or Trades, 1412 W. Fori. D«1mil. Midi. 



l-HLC 

(1BtLi|*p 










THESE MEN 
SAID “YES" 



Advance Yourself 




l ! ! Opinlvr i ii 

1 m B ro-id uiEini 

■ ■* | Slalivn 

“ J ^’bb fhirf 

V-liCjIlf'L'f fiT 
KIT'w. r.irk 
M.illh, Aek., 
K fW LH- I.T PW'- - 

■ t , v ii yc*m, 
wlil-rh | uskI - 
I kill E iTL-^i|,'« i^l w tit" 
come tran^mlLt^r 
■: it 11^ KCKO, r>ii[ Wi>rtli r 
■Tc-xah. whiyrr I aui fiii * 1 
^■ifilnyi'il." W n.l .A FLT> 
PfN.VN-. 400 W. fip^l Ml.. 

ArLLni¥ 1 -till, T^riilP-. 



Many Make Si3 r S« 4 S50 I Wtffc 

Mi 13 inns tjf flolLnm Ilk dt-EtnHC- Itadlc ^T'3'-“r:-u 
iin [up .if p - 1 ■ ■ -■ i t 1 9 I^iihLiiiwh. Lei n.'|pl]jk^ I It 1 1 -- 1 1 i 
Bt-l-ili mrc i>]K , nniF rrw uftrculuu lEife** 1v* 

]E;kI m, Ti>vrl|.!M,r i:li is. IgjMlLik TiH‘hr I^LDJtrt, ATC 

ilo-IL ikuhd l>K"JkUFM" Lhcy vr^ivh yiltei lh#ir 
El CM i ilh Jih VM'lj ii k 1 liri r ImiLibh. 1[ takf-i 
fen il ii Ut ii home or auto llaijnaH, in 4 ki1i1 

■PlriHj J I I Ii H 111 klMUehwAlLni^ IiEjIC lO'l-'. Ill 

T J i-?l I r-y or Aviation l-iavhu. »n PulJlic Ad- 
tlTC-H-H I^VH[«'ni h xvEirk, Lif fl|H’ni If n 'Rildito 
^I'Einlr Inu-Lnc-^, nr to make nAn EuiniL'y 
Hxluu flail I uh In Jiimiti" Etofc*, 

B^Fnniri QulckKy Learn tv Ea-rn S5 
fo 5 ti S W«k Extra in Span Ttmfc 

M.,u eSi* cdoiixhi. [,pnm hisw Sf.lt .T. Ltnlnn 
ynu (ri iw :fc dbwLlik Ttchutolau: -Iw-w yud 
Ih-am va matw yxLra riwpiuiy ^ulL-kly— ahhit 
thv lKl-i'HfiiL m.i.h! TUiLUJC Juli ujajsirf^ 

i iknLc ivri En na-rfto and T^vvEaLiSii. Winy 

Hto-iL-iTito ri-iH>n. u.in mix cx.Lrn Inij'Ht'y 
Vi ilhLn a tow inrirlllifi BisellLff ItlUlLlk ttOl’A 111 
Mi»n> Linia. Sff-ihl rnr ire* lia.,pill.r^ , fxxii*- 
.^.■e- Iwrw ina-iiv Lityl rac-ra lusve Imk-qitic- 
1 C: i- I iei TrE-linLLManf’: what th^ ilnlnFE 

and CHTT|JiiJf. I.riirii. iiIkIUI EflCi X tt.Ti 

hn Had mi and TL'h’vLnELjik. F.^rn 
Iww lEa^fi'k 'ri^-iuiii-ijiEirf. hi ii di’nJtefl, aro 
r-ILRLblt Edr Kpirrlnl rglmp iJLdi ^an f-.im 

ii ik Ln rt LkEikinh ji ikrlvttLt'^ bn-w T-LniJ 

rmt yi hnt a ruturi. 1 In Hadh> m si^L Ti-le-tjAlnan. 
rjEi I1H.ILH to ymt. Mfii I cnvJiHin In hti- 
vcl uiH. 1 or pa^Lo 'ftii- ■" ln-Kiiiy |mm Le'iikI— NOW, 

J. E-r Fmlitmt, D*pt. lPP r 

Na tivna-l R«41fr Inxtlluta 

W»hlr V tin1 r O. C. 



n*ff Own 
BvsknMf 

t Mwrthi 
■i(u 
Eni cl linp 

• T WOllE In- ^ ^ 

to lHiHknfc'KH 

I iii* friV-HL- lf 1 ? - , 

moisEli.H ;if- j** ^ 

Lit fLiitolL- am 

tiit; . En. iny 

Raflti? ■ , C'i™Lr „„ 

>3mp 1 no a Irani grtfitt. firt 

■.%. -: 1 1 l Ii Lif EiklrdlWSSr* a 

mciLitlk.. I enn't L* 1 1 1 Jr-nLi 

Iliklv v^lLiH.hLoyiiurLVivirH 4 ‘ 

has hwn to nn 1 - 1 ' A- J- 
ELATtIN. Box ElOH, 
Glndc-walcr. 



W~ Sjiafi fdm* 

t ^ J , l n m en- 

L T K JI IT V d HI 

/ HnaTT ilnip . 1 

- 1 TLIi-Jki KWt. 

.^■1 1 iiTrraiftF 

■ Fri'in :f .‘ 

flw W k, 

1 oFLcn v>lshiiL iliac I 
IhiiJ untolti.H-j MKinrr bu- 
rau^c aLt iIjLi- t-jiirn 
nkinkpy hIjti," E|nw Evipi .t 

In hniwliv." THKOniUtH 

DUrElJlEH. Ni ,rn| in n 



Mr. L E. SMITH. PtMirfABL Dfept, IFF SSS/fSm 

National fi id ip iTittitut*. Wblhingtge, D. C- 
"HV Lcli'-im Vil iJiiial jiil; Pir*. m £ 1 1 nii“ voirr l!l-ii ij£u bork 
"lilefi JLl'vi ariJ^ Ln IE I hi. " iNi-^.ili'^m.Liiivijl pilLL ■ vi rU^iiUllLh") 



MAIL NOW FOR 
BEG BOOK 



I 

1 h'llLttC! 

I 

I AililniFM . 

! City 



A*e_... 



a 



JUNE, 1941 
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Know Electricity as Experts 

Know It— and Get an Experts Pay! 

lYTSiil uhrnH jrrmr Uttart? Wlm L-h mh' Nirljiy? PlJfOly tiM. r.feft Win 

WUl'i Id rijjiEftlll*iI In thLuiih] still 1 KimW yHilir Job ItiOrVitlpjljl^ Li?'^ 

K rr youroeir fn*r juba afield. To do Uut lftts tbouuiMv or Fiic-n 

vc itwcl 

The Croft Library of 
Practical Electricity 

Thf- Cn>Ui I il'PhPV it jl *nm|i1frtA «l«uiuJ *d«.tar. h ■» taiintaf on rriwiun u 
30 ‘■ruPtHil pi rL..||v-vr .-l pt-nr c.i n - nn hr.rlc it w .i-tu:i!i- '!k.i.r T(. i > .!.i>inkh!' frcihl 

■Hntf til fiiPT i I I i Ehfl kill I nL lii.nl -hci.ili-- J dnrLi v .> 1 1 ihI W xK Mtk «ii M---E Eh* 
IhMii.n-'T i-pu Prtmli mil Lpric.il. >3 it, jr#q, hj. PtMluJ, »-l El^rr.njJv thnP ic ip tin- Jiiii a-nd* 
+.1 B'JWHh l.i K hl fc |»>h 1 Pl-cr^t,! | Pnxir,Mir#, fr,vlt trtli- >nu El,r Llim^ 

¥<■10 Eu ks»d* i . ■" 1 1 T rmiAatn. ■Oitfn.L^'-. *■ iikiM,' r-J. t-jp-m 'UtfUv». trqiiiiarniPiH 

4 b«uin. di#r«-Hiu 4 Miii i>pMm — 4 «ki?k*I tns<hlu«r¥ v\ (*■“■-■ 

ilium ■ 1 1 !■ r ii 1 1 1 in >l« -riirv ii'.h-t il.r n.r.«L ii.i |ii iiyM i i ■ ■ - 1 1 i- 1 ■ nT UcMinl >-■ HiD* hfi4 
|i.n- r> rffp. Li pSr. ■ Li.yiT to -in ^ ■r.jupJ pfn >jb, dr^rr. h >-1 iii.lLiii^ iH. W mnipJk 1 «n. 

b volomei, 115 $ p«gti — N*w low price 

No money down — Easy payments 

Fill an a ml mail 1. 1 ■ r '^upnn il U'W nmk wr will mnit ;mi Llir 4 nilr 6 M-L nT ■: ■ v.il iinH 
3 rjr lp.n dic-.p.' I:. 4 .ImK^ii..ii on h«.ro>ui..L. Vl r i.,i* All eIjh risk ynu. huiiK jm iifalifa- 
Sl*n II yoy q u Lf^d Sh" bi? 44 »B Mn Hft™ *n«* biExnra at LLd raLA 

ol tl (C a JXKiEil.lL ^rnJ lli« d^upcM N'i )W alkJ M# ri c bufrkH IliT i-jUrifl >. 

"7 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Mn*.-- . 1 



EX J MI NATION COUPON 

MCGRAW-HILL HOOK CD., 33D ff. 4Znd Haw York. N. Y. 

frfii'P in* fa* W i ilnl-‘ f-h4m.liialK.ii u n, ipLHu-- rh-* E roll, [^lirp.rv o> 

I P‘i 1 s- 14 ■‘iLirl' A-t-urv I nil MthI v .: h II M In 1 ^ iIakA r. 1 1 • I II •!»'• IiidJiiMjP 

until L'ht inli -4 cd il*.M a ]u.iiJ. IT uL n-anted. 1 n il i -■‘■Cu.-!:. Lid ItuiikO 

iTn- inuun pi-ampE ihimpnanE wtIEb plm.nl |r ami hll In dll IPnE-E. 



IJ-vir. 

i'ltT I.iiil 



ftmnA 1 1 I '«'MpsiM i 



. !■ 13 -n-+i 




MUSIC LESSONS 

for /ess than 
7 *a dory f 

Learn Music Quickly, 

Easily, RigNI at Home 

• You think learning amtAio 
is C^peiifkivt^ That ym have 
lo 5»end a |r>i for -il privntv 
tp-ai'rit 1 !, fihutt diiunic. 

Thtn hcn^ jshiin] You can now l-r-arn to fjlay your 

I'avoriLe hislrmiLtnt fr»r than s R v F N' rKSTS a itiy— 
sfirl In leu-K I i 1 nt- thiin yuu <'m-t thi>u]iU1 |i»K«ihle, You etiirt 
]iUyink is f&niilliir inc-h:-ily ths! very firsl lesson, Y mii gu on 
Ir«Q one lune Eo mother, "i'liyr ranLil pragma Is. rmiRzliifi. For y™ 

I *4ni tv remirkiiiic ahwi-ciH mci hihJ |hui skdi n. Li-.iImli:i c^er- 

tltei aihl SCkteJi. A isnf-Lhnl t!u-r hi 11 * i^nruUidl Hivfr ? IHI ,■ ill il [iij[nli 

frdXTi all O'.'h- r iLe i*rirl<t It's i i r L r . 1 _l L S v fu.ii Id ]c-arn ill l:i uuny tKiy, 

Ifert's- 1 he K^rft Ilf EJlLs sLuijpLi: Jaclhud, Yeur huusiriia die Jjl iirhij 
_i ill EiKinLT fnrm. TLity J'W Iri^allL-n. i«V«d I y IriuLt' — 

| i l; 1; 1 ccNl- 5 ict l;#-»Ldu yi.-n — 1: L : 1 L c 1 i 1 1 1 r . rncb^rttiluj,', cLKH'lihni yi.Hj. 

FREE PRINT & PICTURE SAMPLE 

Kee for yijyrni'Sf tenv im^ IE Ii 1 a ]f*rn IilUAS^ 1 hi 4 mafi-ni F*V. 
d'Lnil hw. ii:i:h|ifii-iir. M.iil EIm- nMiatcri 1 ik3j.v. L'liudklu-K ynur favur- 
ill: Lnsf nLlJih'iil. I nsLrtiEn mE mippEIhI if n-jc itiii. rurili hie- i-rniUL- 

V- ScIidoI l-J ii, L t ~ u c 1 : ; ii k ltiiJ E . . S. Y. I?., N. Y. 

II. S. 5 Eh^ot t>i MlitiC, 7€ Brun^WlE K Bl In ■ N. Y. C. 

Plrdae Mr ini nk F rf-r HcMikli'l uml l a r JuL jiiiJ PLuEiit* Kuinplr. I unulh 
lzh< - ?-0 V*luy Ln^riLiiicuL clk-L'Iu'd Iji'Ilm-. i. ]Ju ^hiU llive lA»LriKlBfllL..._..) 
IFiJinQ. AccwdipEi Trumpet Ukulele 

vnjii™ -S*)it*linrao Trnri!i®nfl otl»r rnnl r>u Etvenl 

flu i lar hnndulin Id nn- Jo 



^LrceL-.. . 

CUy,._i... 



. SlflEtr. 



AVIATION 

WANTS CAREER TRAINED MEN 



Fur pl REA ^ f^ETLon 1 b ^vlallon . , . frtt ^ II^Utth 1 ctitct 
SasLimd m f IlleeI Lka ^illefiEetiU V Jniib, tir^LnirT n. 1 . tlsic LINCOLN 
GOVg ffNMie NT APPROVED SChDDl. 

3 BIG CAREER COURSES 



4 AcfBruutiEil Engincrrinn 

4 Ahf LYm MsirtCeri^rice Usdifiiki 

4 PtehsiHiil Flight Training 

Rik drinand for these Lincoln 
Grist? Lin.fet», . . Rood Pft3ftrin*pikld 
. . . rauid ndifAnoeu^Elt. ITefore 
you deeidta Oh ANY" eo?irkj] r set 
our book '"ConttLet' 1 . Lincoln 
H^Cftirp ftd^antiurea raot foLinrl in 

ikn^ otH*r RCbod. white fer 

compleEe irEdrmition. 

Lincoln nrenmlital litfliluti 

■M AkcrSll fllrf,., Llnwh., H.kr. 




«« ENGINEERING *$* 

Esm a DoKrcc at Home 

From A Chartered Institution ot Higher LeirnlRg 
Empf-oyors Demand Degree Men For Key Positions 

M IMiiir £«irna^ In RtirtrbJ, C,wS, MarL^MI, AM-hiHHurial. A 

luwothi. StHBt. bkwh Afrpn^UtUaJ. IlH-lln. ^UirilUil, AEml&i, Indimlrml, U 1.1 

" - 1 bA... Tu.r ■ ■ ■ - - - — 11. 1 : .n£. j i_ 



Arq*: Anf^m; 

Aiihuiturn: 



MjsMPra4d^HflNSMh"lll ■OPdlAnaU Cfrllrpa 



.Air < 'oml .LHinin-p 

kFfdjh’.+J IvrlMriKkM*; 

_ j : \f*yi id.*: 

r-'< mi dad IVA rkarlmmJ, 

*at-T Sk*riddcl ftaad, CJika- 



!> 1 uini. J t rH r ix 4 r :i 1 x . 1 
I'hA^iihy; il inn ; Fnhlir Pf-tlth; 

rMcy: Clnwiitry; nr^Uj^; |n.i Beknc*: THnv! 

ilutH T[ 4 iiJ -.m: .^h-o'inEinc. isicaEbu^ 



mm BECOME AN EXPERT 

Accountant 



M.nWl ^tin.lkW a y«Lr. 
t>rti|lwj I 1 1 b . I If AmnanE.- 
t diofTW-jn u>tn tlnw fcfr 



RswdE!:*-*' A^&OfiEuiitfl nnj 41. 

TSrtiLMJldjk vC fhl rtiK TmdqJ Lhnm, AEmiLi JJi, 5,130 . 

imii^ m iJhp- l,r. 3. ff( iTfim Fon tMtiHir nt fn ■si-pE^ tinv' for 

l. P A. nBnUMlKHlfllirdMMtJEtL-P ptHilikMd-. PkvMhuhi- 

E 4 Tkfir«: uiifp^i-f-rarr. E'ar^juil n-Hin-irtK uod^i nibpfrvUSc>u- c«f »uiir ■,£ 
(7. F. A 'h. IPh-Si^-II.-’il; ith ii-.!H'r‘ -if [Ln A'aip.-riruri l hvtllUEa <i£ Ar- -:.nnl- . 
WiCh. ffirffl fdi* flrtc; ZKHik , ' ' AL-Y-EKXfLliiJiL-y , [h i- J'nirpwwi: Th_a.L ha.jfK.-'' 

USalte Extomiim University, Dept. Itf-H Cftficago 
A Correspondence Institution 




MECHANICS 
& WELDERS 



Aillfl- Mn-huirufi and WrlildTS nr^ In IiLi? itn- 
n:i.iniJ. iNildffik L e raurM-A in lUt mill nrttylcflf ivrli.l- 
triL r . body DJid fm ii J i.'t birmfi I rt|f r H]kJ~4y _ 

•□Inline ami aitnC ■] fin In li-iEix. S'J\ 
a.f Ln? UTUckiAfLoci [iltih. ^[U'l liil lenr t.lI.-- 
iny. 

rvirCHlGAN TRADE SCHOOL 



|7AJ Woadwjrd An. 



Drlrnil, Mlrh. 



FREE 

II RASE 

CATALOG 



CARTOONS! 



THERE'S 
MONEY 
IN 

BAY£ will lur b you UOW TILEATE Tj I L I ■ J - 1 N.A L 

dZARTOQNa ■! hnqpi yq* iSCHJ C'cun^ yqiq.min* 

iH 1 i.H aver UH illaxikra Eian-fe. ALL tar dd|i . . , , , n 

nn-K-v n H >1 r fW- .A*. .VjV » . , 

RAVE flURHS SC HOOi. jludia M, B P , jSU, f-i- EVEi. AND, OHIO 

?!<«» {= 

I>arc. hii^ Id Inftfc# C'hl-rtl. Or^bui, PU-|jw ha LliU 
01 EJE^T |* 1 H 1 F 4 «TFT Ofilff. 1 1 1 31 > - C | ■> a 1 If nl> i>l 4 . 

Dij r B-fki uji/ Ln-n.r. Jlik r«r frTE CaEaleir T xr.il [<•» 

1. 1. SCKDDL *T HEeHAH&ll KtHCTtTT, IH *- M ST., ET. I 



MAKE MONEY AT HDMB 





RUBBER 

MOLDS 



Amrtizln^ FLfbtaiif ttwH-milWlva etiUii m:ike* 

il 1 -h.i 1 l.'iic ntnldd H.f |.ilii <1 ill'u , 4h!i tyjiyu. L»ooh“i:inl.>. 

<4iE rnnin Cc in 2&tf raih- I^JL hkjI4 

IHnhH^h liUndTC-h Of riulTdlh.':- 11 1 : 1 k RlfLP tO ?fkl kl|i til 

SI.4Ki n-fuuL'c! Kfi l'Mih-Huikk’ iiHWMUiry kjiairlp 

nml i'mkt- S4a>rt rmAtiblc tiLi-SirkfiiH iti ynup 

. . , hC-ll Ml RSOFL- “ . plft SllOL'P- PHW*A 

j-tjiid ’ iii.irl;. . iNy maLt. Full or i-fibjt lime-. - ,v .i<il l- 
f|H lEiin.ly tlc>ok IN -a. ■ 1 ■' | [lg4 i-f L>Li j’l I s FJtFIK. Wl'ILV 



SO-LO 

Dept. X-SJ7 



WORKS 

Cincinnati, Ohio 




ISA 



popular mechanics 







pages of 
facts for 





i>r H v j i ■ ■■ l k r Fi L . ol cvffrt a Jl-*y Jiij-m n 

till' I 1 ■ ■ uf :i I sil,— I li.i£n]i| i Lii:ll filCt B 



V VICTOR J> JP» 

EVANS & CO. 



COUPON 



BRINGS YOU 
THESE 2 BOOKS 



FREE! 



REGISTERED PATENT ATTORNEYS 

MAIN OFFICE: 410 -G VICTOR BUILDING 
WASHINGTON* D. C. 

Plttlburvh 0 514-N Etti pTre HiJlIdEitg 
UiAnitlH Office: 73S-N Security Bltfg. 

Hmrth hy return th&SI- ranloB oJ WWr l^oH-E “P^cr-in Phn- 

U-iM-Hor" ind *'W 9 hi*rt .Beid HAW l <3 0 *W Nil iHVftfttJOri"— p|*o 
lintiDrlimt J, tvLil «?■•?<• ar lnvTotten M Tdr^, 



Adiff*** ...... 

<Miy And Stata-. 



BWH» 






These books were prepared for men of ideas — men who 
have an article in mind that will make money, save labor 
or give pleasure. Nov/ is the iime—if you have such an 
idea — to see about protecting it. Many Little Ideas May 
Have Big Commercial Possibilities. Don't think that, to be 
patentable, an idea needs to be complicated. Simple 
articles have often proved highly profitable; the crinkly 
hair pin, the metal tip for Shoe laces, the wire paper clip 
are good examples. 



DON'T DELAY 

_ Send for these FREE Books Now 

siJlTv n mmi Lin w.iitreL uijiL-i | &rio I me fco protret hi* litcn by n Unlwwl 
r' Lni i"- - L 1 I H'-I/Iirll lu-1. — -uu-..nnu. f-Lhir IWliy I ip fliinliinp' iLklJr EJH' 



■iii>- ;i |r;i-l l-Tiil IhHTi 
hmrtYirtJniw JIQ^i 

l’njUint I'm led tun at oi^e, 

43 YEARS OF PROVEN SERVICE 



This is one of fi.hr World 1 h 
L: ir|E^.Tt Firmt: <sf |S*5TJ*« 
Li." j i\l PALCtlL hfi LniTUcyh — 
10 TIR. nur 

Larir^ hUiIT <if 
cUjMhls rIvc-a yow i>k|wi-l 
■and p-mmjit- Hyrtfkpe. Ou r 

ili'S ai - h ' rcnMnalMi'l ut- 
Ivnwl p*^hL-Hrtu mnuifcOd 
If mnfrei L. 



your 



To make money on your idea 

PATENT. «d SELL 
INVENTION 

You want to cash in quickly on that 
original idea of yours. Both the U. S. 
Supreme Court and the Patent Office 
have made it clear that you need the 
assistance of a competent patent attor- 
ney to safeguard your chances for suc- 
cess. The two plainly written books 
offered you FREE below tell you ex- 
actly how to go about applying for 
patent protection — and suggest ways 
to commercialize your patent rights. 
MAIL COUPON TODAY FOR YOURCOPl ES 
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MAIL COUPON TODAY FOR YOUR COPIES 
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Cornered Tables Fit Together as One 

a pair of triangular-top tables now on theK * 



Taking little space in a small apartmen 



market are designed for use separately q?s/ -- 
they may be joined to form a single square O 
kitchen table. Each piece has a drawer 
and may be placed separately in the corner 






\J 

of a room where it fits snugly against the 
walls. With a flowered covering, the small ^ * 
tabl^may serve as a corner dressing table +* 



'Pullover Mop Fitting Any Broom 



Is Removable for Laundering 

A r-li IT 1 t,JUTTVT ATT TT 



Any broom can 
be converted 
readily into a dust 
mop by covering 
the broom head 
with a "slipover 11 
duster now avail- 
able,, It is held in 
place by snaps, 
and when the mop 
becomes soiled it 
may be taken off 
and sent to the 
laundry* The dust 
mop gains the advantage of the broom's 
flexibility in dusting the woodwork, furni- 
ture and hard-to-reach surfaces. 




Elastic Rubber Line Has Plastic Hangers for Clothes 

Plastic hangers serve as clothespins on a 
rubber clothesline introduced recently as 
a convenience for the kitchen or laundry. 
The strong elastic line stretches up to eight 
feet, as needed. 



WHERE-TO-EUY-ir INDEX OF POPULAR INVENTIONS 

Threesome red tables 

Bears & Co,, Chic^ra 

Pullover mop fir* ony broom 

J T, L^ud-iuias, 14t±L FILMS', Me-rclsandLse Mart, CUJcaso 

El ciitic rubber cl&lHeslint 

St , mlcTi, 
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Learn 




Student* Id Radio ScrriclnA Course un modern equipment 
to tutpnJ repair FH»UJ tj pes of it«lTCrSr 

GET INTO THIS BIG-PAY 
OPPORTUNITY FIELD THIS 

Antaymcflif 

£aMp Waif 

If you arc looking for a field that offers you a hotter 
job and a re a 3 future, prepare to get into the Radio 
LirkJ . Opportunities for Uainf'd men in Radio are 
greater today than ever before, T3sc future loot* even 
brighter, Many ate now making S,l5-&46-4- , i0 u^eek or 
more, at at-Kuiy work and have a Teal future ahead. 



Jt W finance t 
7/ou/i ^/urinituf 




Stunts In Radio Operating Couroe dec actual experience 
ut -control board and panel In fiidCoytie Shop*, 



"LEARN BY DOING" 
ON REAL RADIO 
EQUIPMENT 

At COYNE you learn l>y T*ortiriK bn real 
Radio, Talking Picture, Public Address, 
A uni Radio find Television equipment „ . 
nut by roTTtipOndvntfe , . . hut on arUml 
equipment, the game type you will work 
with Inter ofl, out on. ih* job. That's why 
you Lcain faster at COYNE. All the theory 
you need h given to yon in a practical way 
that enables yoli tU It *pdckly sitje£ 
remember it . Coyne t rai ni n g h tested and 
proven — This school Is 42 years old. 

YOU DON'T NEED ADVANCED 
EDUCATION OR PREVIOUS 
EXPERIENCE 

COYNE'S streamlined practical ii-aiiUns 
meilied& have been df^doped from over 4 1 
years' Mppriencc In truininn; men aiwj young 
men. You don't ELfH'd nay rmrvLciiJR nrerii^nff 
in advanced education to matter ray trainlns. 
For my J-Uidio E^i^clng Course- yau ntwd «n!j, r 
a common aelwl cdwerdlotu lor my Radia 
Operating t’nursr , vsc. require Ollly tWO year* 
uE high -nL'buu! ur ita u(|.ui vaSpnt. 

EARN WHILE LEARNING 
EMPLOYMENT HELP 

AFTER GRADUATION 

If ynu need part-time work to help pay your 
liVLtta p.tp^ci_vm. my employment mftnjige-rwjll 
hrlp yost Rt it. After you *nai|iuiLr, yevur Life 
Membership entitles ytnl tin employment ser- 
vire fnr life, cuudulraHon service juiI teviewf 
privilege? at no additional charge. 



RADIO SERVICING 
IN 8 WEEKS 

Tli* training id RADIO SERVICING in de- 
Pi-sncd to prepare you fur viMi Radio work 
Sf-Tvirlng RiidLu Ri'eriwra, A tnplifie rs , Ainu 
R;iiliau- T Picblir Address Sy^Lems, Saund IHi tura 
Units, I nU uu-ltL jL Eletitunie Controls Phuto- 
CdL Equipment, Radio corn mu a Lest mg Syu- 
trmfl r and other good inbfi la the Radio nel-rf , 
TIMS TRAINING C AX UI£ COVERED IX 
S WEEKS. 

RADIO OPERATING 
IN 5 MONTHS 

The tuning in RADIO OPERATING i* fit- 
Mi t; him] ti3 s>iv]>;m: you luf CuvunjiinurU Radio 

Opemluf it Ueen^s e^m-luaiEon? far Amateur 

nr FirjiL-CtaMS 3 4. . ■ • I i i :• [ 1 1 a k : Operatcu's Lui'ilk: 
nr Su^and-Gluad Tek'^Juph OjMTLiLur's I-v-^IrW. 
and to nualily fur sucti fab&aa Radio Operating 
at sea or on above. operating pr Servicing in 
iSroodeont Hta^inci Ai.rc.raft Radies or lN^laiac 
R;ulia \Vnrt, tgimnerciLd KadiU btaliuH W;>rk 
and other good jobs in (lie «r«lt Radio fU-td. 
THE TIMK REQUIRED TO COVER THE 
RADIO OPERATING TRAINING WHICH 
INCLUDES THJL TRAINING IN RADIO 
SERVICING IHn S MONTHS. 



GET YOUR TRAINING 
NOW— PAY FOR 
IT LATER 

The Ereat Radio Field needs 
trained iaen. I>n n't let lack cd 
innsiey hold y-ou buck- Many time a 
fcllowa who need my tniLniifcg must 
id ; lLE are | Lie on^s wito have the 
least money. That Is why I make 
Itcasjrforyou [p £et this train- 
id £. It you ure betwteti the ages 
of I A and 40 t you can get this 
training brat jnirt pa.y for it later 
in vflsy rnunthly piymCitta he- 
Einnhie 60 days after the re- 
quired trainiahg ia over. 

MAIL COUPON 
TODAY 

FOR MY QIC 
FREE ROOK 

"YOUR FUTURE 

IN RADIO" dj e fa* 





This modem fife-proof 
huikELvig is ocruyiied 
entirely hy tlw. 1 Cuydu 
LkCttiCafc Lkhuul. 



HOME 

OF 

THE 

BIG 

COYNE 

SHOPS 



COYNE 



H. C. LlWrs, president 

ELECTRICAL 

RADIO DIVISI 

SOO S. Paulina St., D«pt. Ai^3H r Chicago 



SCH 

non 



FOUNDED 1 B 9 S 

OOL 



K. C. LEWIS, Prepidenf 

Coyne F.lcnC’rrLciaL Scht>al (Rudln DLvIilon) 

500 S l Fiullno St.., Dept. Al -|H, Qilcii£» 

Pl?asr Rrnd ms ymir hig new book. "Yrncr 
Future 1 el KmJirj", ull dL'tuilu uf your 
and yu«r pkuR w> me get ahead, 



NAME. 



ADDKE5S ................. 

C1 TV,,,,, t + * + + tttfp+ .., 3TATB. 
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Many Finish in 2 Years 

You ra n com pTet e t h is si mp) i fled I ligh. School 
Course as rapidly aa your time and abilities 
permit. Equivalent to resident echnuE work 
- -prepares yriu tor entrance to coDtfifc, Stand- 



--invparc&yuu tor entrance to coIEcrk, Stand- 
aitl n.S. tests supplied — Diploma. Credit for j 
11. S. subjects already completed. Single suf>- 
ieci&ifdcfeircd. jxvgry iniporlant . 

for advancement an bu&LncBs and mcEusUyumJ socially. \ 

College Entrance . 

During thfl past 15? years b our Hid) Hcboo! grad nates ' 
have n*sen admitted to SSI riJnertiiit Uttluendtle^ 
CdlcR«, Junknr CoIhrKA Normal Schools — 80 % j 

of (hem without cnlnnri 1 emminatbn. Course also ' 
prepares for teachers* certificate and pre- professional ! 
e*amLnatiofK_ J 

Busin ess — In dustry 

To get arid hold ei good poeitkm in Business today you j 
must be able to write clear,, acciimic k L iier& and re- 
porta —do figuring involving Algebra find Geometry 
talk inLeEligenily an matters requiring a fcnowIcdRC ol j 
G eography. History, and Economics. ' 

In Industry— Mechanical and; EnginferioK lines — 
you mural have a L_ least an elens^Bilriry kimwlcdae of j 
Physics and Chemistry — he able to fiRure quickly and ' 
accurately — know SOUK thing Of Median cal Drawing 
find blue prints — and be aide to talk and write J 

cumLely lim<] lLl’iiiIjt uij LhjlIii yuur work- mid ordinary " 
topics of canverflatiOEi. 

O^r I Si eh SelKMjl rpursi? meets the preparatory edu- j 
rational rcquinemenls for IJuBincta and Industry'. 

Don’t Be Handicapped— \ 

Complete Your Training Now 

Be a 1 figh Mnool! ( irnd untc! Prepare yoorsd f for pm- i 
motion In Bits mesa and lmlustry — kf IklWflannt, 
College Entfiince Bnll social success. No mat ter what 
1 lem ■ yrsa may select, High School training will ]miv^ \ 
inraluiiblc i o you ! f Jur moderate fees cover nil i rrci ruc- 
tion, standard textbooks Diploma. Etoy monthly 
temia. Gel ahead in J i fe, Suit L your training MOW 3 j 

17 Other Courses 

Over 150 opLcd Edurntors, Enj^i- | 
rwers, and Business Men helped 
J -.r fcjj rL | pare pare our special instruction mil. = 

■j -,1 H- ■' ■ * a pi tiTi.il, which In unmet by ili A ny iv^kLriLt | 

i m -~, Rclujnla and U- S- Navy :md 



American Sclraol , Octal . HAIL PreKclalSSth, Chicago 

Till iuc Jiu'.v lu Irala Jur tijife elwefa^d. No frblJK-ut-ldll. 



High School Course 
at Home 



n I II t ill s ell QOL COURSEG Uivae I E il ai UCCf Eng 
n MTCCUftt in flflc Audit fcnft □Df«.f%Enrt 
a Architecture i R’ld-ltlrt. □I-Lhcnt Art* 
r Automatic F.nUln'rUiH QFrliBlt Si't ieturj 
DhMTlrt+M Mia*iviittnt nHi’er Ae' t ‘ft'CrF-AJ 
L S ri a 1 1 rvn □ Mcehsnl eat F-nplVH 

L r.luctrliiil FTT.fi.ln.ccrln.fi, j ' Kiidtc & IcJevisloD 

t IllL^ trie.il llvfT I- |iv rth I’ a I S sh I ■_ -i d i ci n 11 f 31 b j_> 

□ Air Cond itlon In it p Law 



iNurnr 



Ad^Kn'pn 




A GOOD LIVING from 

^ a hMU ■m-'iIIi ii btiAlni’H- of yuur ^iw.i. FIdW 

Dill I TD V m * tiiri ,ir,Ljjl1 w*" 

■# W ll*«* J mini i-rr.htK, of ft# 

I " Jl mm u u Wu m cri»J !■■(■■ in l-irv*' [H.ulir', r-l.n.:. 

■ ■ ] Lurry "ii- Ljquxi. i.Mii^i'nllh huei^n 

I'LiUKry I'--: |htL. Klmw- Ja.lr-.| i*-| k-ailLhi? liil'LEiOfit, 

ni£i:ii 1 ^ rnufcirnr iHwrrta in imULry Flifi 

!->.*i- 1 ■' n i of boiiic hEUrly 1r-Hl<ilii.^ uh^I *>y tFioiinp "tL^ s 

fi irli ir »- 1 iS !.■>■ niyjlv ri !■;» nufl It-jdii iK IVlUllI^ 1 ' 

nii- ii. Kr-ioi i ■ m I’- i .1 20 vwiFn WrliEj ^hJrv frir Jmh iiij: 

h’LL^.h. rmtiK ■ ■ H> T ii I :uli -L- PiMklcry For FtoJLL'% 

•-hii-Wfi w:iji> In Fiul I =i i'i i ii I'HK ■ 1 1 ■ l- ' i'i ii liLEy . 

Harry ifl. LimM r Pm. 

„ NATIONAL POULTRY INST ITU TE 

CDhEpt. HJOC aOamS center, H. Y. 



AVIATION 



f APPRENTICES 

AHUVMCeD Vn>in^ir ^Icn InierrulM dn tFulRi Inw rnr 
E Mik-riJkil ( in- -¥i Ji-ii.uii jhoi of AviJ-tjon ar, Appri’ni l r'Lii, 

'■¥ ri LO LIilIiivlLI ii I 1 j . Vi i>. I 1 i.ij-|>j NRoinipi 




MEEHAN IK UNIVEnm AVIATION SERVICE GO. 

W.ivn« CM'rtly AlPfHfti BwtflBTi Df-pt. E6 H Ortroit, HOich, 




iUto-Diesel 



UwiEar n rrnl Endc. 

WeW*n? r rbr. Lrt «5 ir»in r*n 1 
Too Ert i Eood joti . fh-e tn-Ton I# rew^Hbl' . 
wlthi looli under eapf-rherw^l ln--tfi>rbc>H. " 



RihMii and |n*LfS Ir- M-ir U-rtiu 
lirlllr. Vow f/K L'kllluir wriL* 



Wi tmV YOiut t u:t 



Nashfille Anlfl-Diekel School, Depl. 7S Noshville, T*im. 



Learn cartoon/nq 



FftEE TUI AT, 1-lpflSflNl Caali in nis yoi 

AT IJQME— BY MAIl.. Hava funl MaTii: lrmn.^t No ci 
licrlenrv ttcEtfcd e-i tLsurt, WfILt fnr 

inn i It'd iw.ir.qv,il!l. Ko ua.hMx-fllfkn. 

M- nnN ta-u -CirtiMri SliIiMI, Bapt. A. Cr-r-.-k, Wit, 

RADIO REPAIR HINTS 

■"FJifw I* Van Dilununi fcti JOtiWi Lr3n r ‘ 1 crplilas clrnrll 
trnulnp MfidriiliijilreulJlii flhisrtinff, Wli huwixi lin-l tmiWo r^idM 
iLI’iJ ni nkc reptilrE qwlckls, ^cw ESI J>oj!£ hUt*_ I'lfiCB rulj . 

SUPREME PUBLICATIONS, 372? W.lSlii Sl^ChiGAfP, IMinaii 






TTCF PT.A^TEK liuitibiLry nr-cdr niui-ifcuEarEUTv rT on fc-nimil 
^ralr -Ri-iri roe tlNE TirrKStn.-l.Utai uf I— rilTl^j mi-J f Uk j h -SlU nd^-, 
Art C^hiP- ami SiOVL'HIUH frn l r lJ'-Lri .curl AlaiHjLir imil^- 
ElCirl. l^rp^rLMliri! IUUHt£¥f-rKirV. 3 ;LC ni .iE-.'N II I ITlRhnri 
TL-,-i:l:ir E •' I ■ P-l | ■• " Kill -I ■it miihl iS^ 1 il r i > I - jtuvl kiif 
■ .rr.:.-U i.rrnSurdliri:. Smatl mv-ril.iii.i ril l, r n.|'^ Kih-k3 T! Iuii.v 
F llfl fRAlN STISUk ORDER!: NCiW El K I Mi FI ACB7TC. 

AmuiUirii-Ci mori Hmvi i tittiu-v Fbr rt-nl pPhin-riLj. mu' 
FUFF: L- 11 .-.KI cl. wdl Lns-crc?1 oihI ipcniOf>(. , 

PLASTl.E INOeJSTHtDS, ftetfl Pjnfl5 .Ni^YwLtfV, 
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POPULAR MECHANICS 








u. 



Many Other Government Jobs 
Mi il Carriers — I njpectors — 

.Post Office Clerks — Stenograph ers T Etc. 



s. 



GOVERNMENT JOBS 



$1260 to *$2100 Year 

[1105.00 TO S17I.OQ MONTH} 

FRANKLIN INSTITUTE, Dept. H!9«, 
Hochehtclr, N_ Y + 

csira r Kusli to ino wlthotil I'harK-c copy of 
book. "How to Oflt U. S. Govern me nt 
Jobe/ r with Nat of axis Edema ami I full paj-tfciilnta 

teUEfiJf how Li J Hj-uAlify fur them . 
tap NlLin^, „ ... 



Addreu.-.w^Lv. 




NEWEST FREE PATENT BOOK NOW NHDV 

Il'$ frrsli fro ffl the press^this NEW FREE BOOK^pjefeed and jammed wilH 
latest Facts about patent*, invention* a Hid th t modern inveritavr market . . . . 
newfy written,, newly publEsJied -and copyrighted, disclosing the latest de- 
velopment* ih modern patent practice team obout today'* demand for 
indentions, how modern invention* afe S-old . hflw your patent protects you, 
facts about royalties and iJie r.Ddern* method oF merchandising new 
devk-es, *le. Book oantains latest rnformation *n patent* every inventor 
^h-puld have, 

REQUEST YOUR FREE COPY MOW j 

The demand far this new free book it sd ^reat that our fin! printing h J 
going 1**1. Send us your request today and we will arrange to mail m 
you copy of book "How Tg Protect Your invention"" at once, Take 
no action dbouL your Invention until you receive and read this new 
b oak; but act *l pnee in Filling out the coupon below and rr.fl iJin-g jHj ( 
it bo us far^yaur REE copy. jH- 

take First step jI 

By all ttcani omIcc en accurate, dated record of your iirvention on 
the "Invention Record" lonm vsu receive with oii-r FREE BOQk and ji 
mail It to us immediately This form, sent Ffe* r will enable yOu t* 
ettabliih the date of your Invention should need for (hi? evidence jr" 
arise. Thh step costs you absolutely nothing, yet it may be vital to- JKl 
your success^ 

OUR SERVICES TO YOU V 

A-s Registered Potent Attorneys before U. S Patent Office, we are THJ 
especially equipped by training to handle your patent ca*e with 
lt<|l, [hrtfo-jgh-n^i-s. competence and promptness-. We are l-ncalcd 
right here in Washington — we make periO-nel Calls dL the Patent 
OWicej and we give personal attention to your individual case, 

Send .-ou □ nn ai once requesting our BOOK and INVENTION 
RECORD Form — both Free — know how the Patent Lawi protect yOiij 
and whal steps to take to secure potent projection and sell your 



McMORROW & BERMAN 



Invent! on. 



IHVENTIONS FOR DEFENSE 
RUSH Your Army, Na *7 or 

Aviation Invention to 
ui for ipacifli! jsr a caution ary advice and aid. Write 

Me MORROW ft BERMAN 
Registered Pstertt Attornayf 
U5-K. Barrister Building Washington, D. C. 



Peg Istereif Palenl Mloneys ttfm U. S. Patint Olfite 

13S-K flarrktEf Bin Id in jj Washington. D C- 

Srrd me your new F£F_E boot, 'HOW TO PROTECT 
yOUE INVENTION” and ipcdafly prepared hvrmion 
Record" Form at once. I understand that tin's request dac3 
not obligate me 

Name 

A4drau . ...,.._ .. 

CMsL™. - : 

Write « print naipp elearfj) 
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Frfltti A ChartcrtiJ Imtitiftfoii Of Hitcher Learning 

Em|ftf?yrn Mow Demand Cvll^gv Gi-aduafxi With Degfv« 

Hi P# 4 T*V C 4 UKM 1*1 Am: £:l cii^i-: I MluFLijjj.^ . Ei'i 'icnLiL'n . I'ufclta IIimAlL: 

M-hIksI Jurwurml^ n - 1 ■ . I'm hOctoltiEy. lTijfiiri: L' i -c 1 1 ■ i ■ L r -■ . E>k 

HrbneT! !i 1 1 r ■ 1 1 ■ i k y : Jj-i-ft; ft-jamt--- Tixiiiiiix. Ji rr-i-mi Lime F£nli*l irF-. J i p n r ultur*. 

lKI#eir>. - j.l. IILfiI, L »r lu i rnJ , 1 ,'rH.I Lin^, Arrln ; i-r ■! ml. A uliHirnfctvp, l^intn, ll^ai^i 

AFi -i.p.iich-jJ, JLulhi. biLrnpLurml, tn-Jiu.tr : i J, 4 - 1 . vat l , PLrn.+-.m 1 Aliiui.r Mat in*. 

Air Cr^-JUr^i-ima. Ch 9 ini^>i Enam#*' >uk. Itaimdtif 1 ^' ^NrtiwL 

M^Kl.il.y-RDDTr^O CrUliatB C+ll*pr. JfclD-U ihtwMmn BmJ. Ch 



ENC I- N £ L R I N LI . L,iM PL>.|.] Dl wLd* Blue- ffifl B5| 

tIi j-ii. Vvrv uin3i7>|-Hi^ndB.tli:. Theory ma-ik 
crwiNti. tun Dm court# Ik Eidiit i-nt-lfc *MPWf. :phijtc.-#i*-- li-m 
■7>i Ifl l>t iUJHT'ttnbt Ui. rtnl tub# 1+tkllCMD. 

Or rvut wt>. Drf»r*.J ^eiiiiI plan. EiMTimtol hll» I'urnbh+i!. 
iLf !ur Erc-s ri-pi-H ill f r h- .-.-a r-a-LikEi. lEuJ-rnt m n e ■ 3 i n w. #L-r. 
dCOLN ENO.INEEI1INC #CH CHS L, B ox al] -P-2J. L in-.r, In . M.^r. 



Increased 

production 



means more 

Jobs for MACHINISTS 

and bigger pay for men who know their work 

This haniMtudy course Rives you the practical facts on 
minima machine*. u ft- to -date method*. yrtu nerd to advance 
in machine shop work Tnke advahtaHC of the other mem's, 
cxprrienft# slp feund in hooks, to solve yuUr p-rohlemFi, 
incurflse your efficiency, with 

The AMERICAN 
MACHINISTS' LIBRARY 

$ volume. - 5 — 7 (ill pjigii — iSSi Iliuitratlom 

A eombtned h^ntf-ittldr ttvnv and reference IMrary) 

TIjIi library of rijicIi I nn rehnp |iT.:i.^:rl rr, v, ;i.--; m rLr L-uil (Ur ndi'Ilfiil ItTCP. 
[ r. j; I v i >-: y c 1 1 j iIel 1 - hral rnrlhcidH fop iwi*r.y "kind 11T OHLOhlnc «hoji wnrk. 
It fully axplaim latJioft. rirllbi, jmrL other machine Uroh a nil Llwir 
Oiwradon, automatic mtcw machines. npcf-ds :■ nd UhmIh, ftiw di.*- 
EilyiJ jliieI ppmlu^tlon,. pun^h and dir wnrk, Eiiflul stirru^lW, etf.i 

etc. rial Mly wHlm'r — itfttupteEriy Hhi* (rated- rhe brat Kind of 
Help to the mac bine a hop hipji who witiLtb m advance hhrt*Hr. 

No manty down-iptriaf prica — *piit paynnnti. 



EXAMINATION COUPON 

McCRAW-HILL BOOK CO., 330 W. Und St P Now Ysrk 

Hmul ine fLir L^JI dajV rH*mlisH1lon l*n Amrtdn MurJiia- 
icSs' l.ihrnry. If mi* I. 1 - fu^iory I v^llt nrud yi?u Si .50 In lO i m J 1 ? 1 

ILu'l VS .Op r’i i -: i c 1 1 Inly ispil i | il-.i < |iriri> i if # l £ 1 . fi-il in |.mid. If rol 
wniii^fS, I will mum Iht ^;-ehi|i sc iM^ip^hca. |To anj-ur# pron^pt 
shipment ptaitily and -Fill i-n *U liriiM.0 



jirtn 

w^niH.i], i will mum the- jMw-.'h ■= PfOd. 

Name 

IlfllTb# AiliIrH'.h:- . 

ri(Y WIHll SlitP, 

I^JPltlUVI j . r , . 



I Knmc- of C*ifirirrny . 



Learn this 
Profitable 
Profession 



in 90 Days at Home 

Jfurjijfedi uf oif-n irniL wcun^fi cif oil ifti 1 JI - 1 1 m:j Iru St □ .00 In 
filO.iJO In ■ linul-c Uuy fcidnj; fcKpullAc HiUndJih yUiHCg tprj 
Fy>1rfi-Tli«r«py (retimotiib. Tncr* ii a fa i d dertuitid (Tom 
Hu'Pliala. Sr ii L n i J ii in 5-. tluha. Doitarei imd pH-rata pui^nti ai 
V.-’II AS 0fifh>rlUPl1,iH fur fftaEilliliilia >-uUr uwn oIIIm. 

J.i.-jiei'i this Intern L iiij; niuni’T mj.kir^ rror^oi-huo in yuUr (nk|i hixnf 
hj mu II. ilrrcuiK'li -uUr Ivulu? ilil^ly eciJTn^,. ]jij LmcLtus 

ii i in flirr KATIOSAKLY KNOWN htdilant ickinoU A tHpInma 
Iri uv.'ii r .1 r-il nputi ruuipIrElnh cf E3ic- «iur m. I.fliirs^ ( , \m h« 
cuiapLuLvl In J 4ti 4 mOGiLhK. Tilth Hehcriit drain. 
Ihf \B mx I^CRatHTF Mungf vain bit lunr-L-y lvIiIIV 
1 m ;i f riL n p: . 

Anatomy Charts & Booklet FREE 

luiroU riiiVP and «r Will iiic.liulo up I rnrtn cfial, 
Jlicdj^ii dlrtUina.ty. ihAtented r^liifLii^ rnSJfj and 
!L viJra-Tln-ruJiy uuppli«i- wLtlmul hItji coil. Tha 

rL-.InririC £04irae !■ LUfiu oiay be- w or 111 daily EidUEl 

ikic inudcai tuiLi^n Tee. 

SkhJ cfiiipnn now lor Anatovny Charts and hoot Jet 

c Lin (rtiiiing pbu^onraph^ mid Icllpn ftm rueeejsinl 
BrnUpnlfl#. Thfw wLlI ail hr, |ai|t pdilpa-id— F 

THE Coil-ego nf Swedish 

Copl, A£4— 34t E. Adams &!., Chican-n 

You uin-v JCPfl mr FREE mid iiMipuia. a nAtqouf iii*rta. iifwlflut con- 
iplnlnp- phucuRTapkiB uini ]fti«n fruin ifrudu^cri, anrd rHimpieLO idol nl Ip 
of jmur tifTnp. 

fi'nmr - - - 

A ddraip — — — 

Cltp™ _______ — — — frtatPu^ 



Earthbound 

TS THERR o itran^c, clkurr^dl 

A mcntel cord thut binds I be 
corse ioindic^ of tbiise dtpLTrlEd 
from | h is vriirld with those who 
remain? F$ psychic phenomena 
tn roe nr futl? Let Hue Kos;i^ 
er luriuBi^ Itini p religious or^an- 
fcTiflttonl, reveal tho j afisfyin# 
truths sclvi m t these mysteries of 
tHf lO you, Write for/rff intro- 
dtiCtoi'V Seated Address: 

Scribe M-Z.F, 

74 * R OS F CR LOANS 
man jesse hMond cai ii i^nja 



—fuel 



LACQ 



LA 



IfT 

Ifiw 

LAt’O r a 
Etouin (>LJ 
Fum-ri Air 
Hijnirr for 
MT-ers. ITth yrar in 
OtL BUHNER CO., 161 Union At#., 



WKITFVh 

Grii-wuld, In 



“] TRIAL LESSON IN 

1*CC * DRAFTING 



More Aiiod Jobs now In Drafttri, U«rn AT 
m i>l i-: in «parf tintr: (nr at our f’Jikaao St.IhmIS, 
:-nd nrM^P^I f*r FftF.F TRIAL LtSSON and 
Fhsfl b&w cany tu Ji-drn ajid Rr-i a. whmI J«b. 

CHICAGO TECHNICAL COLLEGE 
a-aoa tldg,. jock? S. »ikh- Awu., Gh-ci|jn, m. 

In answering an advertisement with a coupon^ be 

E-orc to write natne and eootplete nddrcvi rl early. 



EON A 



E 



AT HOME 



Correspond! 

MIICUEIKT 



BOO 



L'ai«luaMi!. 

OO- ■ Cfl-Ln Iqquf D-nt.. 

QUIARD. KANSAS 



& 



MOSEY IN RABBITS — CAVIES 

WW HI I V wtmI pul yt iLd 4 B r«whi wlpi uLhcr ninrkcli. 
" t DV 1 Cad aloft nnri *X^ y nt IBr. Of 

hi- ii..| 2"5p rbr fionk C^taLoif D'rut Ptcl'v- Llrt nu^l sub^ 

■crlpHoffi in (IK- AMERICA'S’ R 1 IALL SrtK:K PAltUfK 

OUTIXHJH iHTBHPJIiac CQ., iW * 1 *, PAABL B1V1I1. H, T. 



MEN to $7 PROFIT pe m\pVj£ n 

suits 



Pij; carniiiKS easy with n»w super- vaUio 
HrJO itia4is-tn-moaBiir0 suits un. liberal 
partial |>ay miont phtn L Sliow frlemiii huge 
Felon ion of over rich, Urns wool 
fabrics titiidred in np-to-tlm -m Lnil t-P 
fttylLa: £tiul L^ho orders, 11 ig prolltd for 
you, .und vy tin hults itiel: 

bonus. Ku Ciirtrleaaec needed, CCmpIftte J-Lne 
nrl-itiU raLrrjpk'fl HOIlt Wrilr CEiniFItO, 

iiOO WaBt HAI-HtOll St., Pop-t I 1 * 1 * CblOCao 



MitM *mn 

Isms as 

tt first 

90# m 



24A 



POPULAR MECHANICS 











ENGINEERING 



DIFENSE 

COURSES 



E-finrl, InLcnxi'i* Deltnic -:oiir.efi In, Ajnrrifl, fihrri Mri.il, Mr- 
«tianj>ra.l l KLti irCu rj k, A Ti-hil prtu mL DraMirir; ; ElntT IcLl^ ! IVurf 
]' lanL ; Air, AirrnU ttYMln*. Olti 4fid TW4-YW fMJInefi lh 
At funnilh al, EIccE r i ■ il , M-rrllieilri]. ElcrilCUlttE, AfChlletHirHl, 
Ci' LI Ungbi^crin*. S,5. Prgrc-e 3 Vn, Low tuition and UvLtia 
«ieN. wiw* Irur IWH1L qnrf hrtarrj, Th*ikS4nda 

ful Kra-ili.ia.ErE. EsLmKkn ngujjiii'.i'ne. Thrfir^ anil prnrtlre. M-un - 
rixErilhali- OBilElcd, Nu hi use xEinty rrmr«rs. < lijj; Jibe, 
FIMLAY ENGINEERING CO UW 
J Ml P41dl*na Ave. Nanut Clip, Mb- 



WELDERS WANTED f 



THIS VALUABLE BOOK 






LEARN CARTOONING 
AT HOME IN SPARE TIME 

£vfr<J fot that ntJBE -book rr.air-inpru?- lDOTw-in^ Inf 
illjA, eiUtouEUBrf ^hfrEii, liltm rrr.^liiix U#t 

nf t-arlaon huyrrn, ud r- r li n r Y&lua.l>l« jcifornmcdiiiu 
It**d ■I , (jiii( tlir mnnc-y niiiVijijg opjwsth ni Lit* in 
one of ciHi«t TiMrinaHaus o\ all ppifcvkinn— 
CAHTOON1NO. W.cIy ij.i™ booklet m trlLI Prtchwh 

n porcfLlIJn liiJH.ritisJPK hhj ffeiijl COILI^ Hi 

CaitaraBLag: anil c-:h l>I:lUlIii^ him- pew Mn.ruiinM.ir 
Mm. bod n£ IeyeLtue twin. ^i 1 . ■:■: wUL wLmy tftfL you Imiw 
0:1 pet Lb* CarLtKiDi^LD' Liir-hn r^-fY Lu.il.l2i Finder 
HWP-ffi i.if wrifp TOiC- TUin n-mpiimiz Jtvic* pr-Liardl r 

luiUii neraiLa ■ ■_■■>. L uduiiiAi-fr iLijmarmi* LJmj. Neiid 
namn fct [Mint and ii^nniii.in y-m. r 

CARTOONISTS* EXCHANGE 



DM. DD. 



f*l nadjrti Hi 11 p Ohio 



SIS-. EARN 8 IG MONEY 

^P€f-|f|f del a l b ibUoll in i'1'.l 1 11 |j by a 
Tallin Liill EMiLi'ir. Stcp-tpy-a-lctf mlOl 

for makknft itny-jcrtyEtnc wtldt, eler- 
Crlr iw.liLin?M iii'l electric art weldi 
innetllJlJT, hanltnlnjc. UQperin^ 
heat In-dlSTiE — uicert*.]*, r---l- iir 
A UtlWiril alhr — Kurilly 1 . 1 . . • 

lift* JWJ IWCd Ui bu Li bUcectixful 

p eider, 

SOLO ON KONEV IA0K GUARANTEE 

Order Huw — tnisSJle fnu- flflfLi Cl Cfl 
pul.3 it cull vfLeIi im.Lt. UlUj } l,3U 
Axlt fir FRKE caLilic of |l|ld hQOfca. 

FfiEO'K J, BRAKE A COMPANY 

<J3U W B V?n Burn it. Chiton. JH- 



ChlcJiln 



ifOu Haiti it in Pvp-ular Mrch&ntrw • 

JUNE, 1941 



TECHNICAL INn"ltUTt 
515 3 Wax I ha Fernnwh RhJ, Lh A^hj, Calrfi.rP.ia 

FIFmm M^td IMarriMiikM ft*. At-fl 1 TL rroinnN} f a? A-iioiifti tarttti, I «r. 
I'lTr'r j*i - -:l ir Ihr fniWrrj n J Anal on v) A-.-trafl 1 Mchonich; 

0 ^«r^naMhr<]( In^n^riiwi r j UptfeoiMj. pl«» l#n(l m^np .nl.wmui.w 

fO'E. H-^y £th»l. □ 1, □ 37 □ J. □ *. Yeaii Cti!»e ■ Libftiol ^Is-I' 
□ L P 2 : □ 3, O ^ VftM, IrV'Vr.n^ C^l^. □ I. (fi. O 3, □ i 
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Bring Success 
Years Closer 



BY GETTING INTO 
AVIATION 



NOW... 



MORE Job* to Choose From 
0^ SETTER Starting Jabs 
0^ MORE Opportunity for Original 
Ideas and Porsatial Gontribu* 
tion* tg Aviation &e ve iopmenl 
FASTER Promotion 
iEOAMIt Opportunities 
QUICKER Success 



Yts, NOW is the lime aY 4J/ times to g*rt mto 
Aviation! But get the EIGHT training tc win 
tht earlier,, faster proiwotlort Hqw powible . . 
znd to go on to a secure, lifetime carter. 
Hundreds anf3 hundreds oE Aero ITI-irained 
mechanics and engineers hive already proved 
the very advantages you want from your iti- 
erafi t joining. 

Aero ITT graduates are in constant demand for 
the beiiei openings In Aviation, r are with 
ill leading airlines and aircTtft manufacturers 
. . . are singled out: for advancement Find out 
f Qt youridf all about the big EXTRAS yon get 
in Aero ITI training BB ,and what they can 
mean to YOUR future in Aviation. Write, or 
send the ccun&flj NOW. 



AERO INDUSTRIES 
TECHNICAL INSTITUTE 



5353 W. Son Fernando Rood, Los Attgeleii California 



ADVISORY BOARD — 

C + A + VanDu5en John K, Northrop Robert E. Grass 

Vi« PJ*jt, CnraraliH^rJfhci Jfrr-Tldpr>l. Fvc-Jid^al, JjiL'iJiW 

Auncmk CojportitkiB WnrtliK.p4-ifft4Jr.Japr. 4 ircra^l Corp^wfl 



Fiv* Courwi In AIROUFT MECHANICS 4ind AERONAUTICAL 
IN G I NIE RING— Irirl^dingf 12 Munth Aitzrutt M^chunU* Cwm 

Appmmd by it J. Civil 
A wornm/Ha Adminf*- 
trinffHk 



t, *««Short _ Mpthod | 

Arithmetic 

Simplified system imoiI by "lYioarcr mludJ5 ,J nn 
.HiQjtc. aecouRtAuiH^ bank'^n 1 . etc. Easy in Ii'jjjji. 
Add cnJiiirnifi r >T H(narrw ntitirt-eui mot bod: nmli;l- 

p|y 4 llKILTffl by ll ACUTE* WltlUPMI u.Hei«- -i?|rl- 

f(#hla*rH rr.uhLip]b-ntL>in . >Jah iiEh| . f pniTinK .i.]di ! i-r-n, 

■J|.|^iMi. rlc. I.t.irji Y .«...*■■ r ...I <J| Lkin hiiT.' (u u«r -i..:i 

luY. OtiEafilfLc iLU**lrfit*d shiIitfo «ljp 11. (S'-. 

TiuPlT'P-ld- ftrund, Amm« 

V^iiP I m|U. KuU t mtlYIiil ^uvrdETl 
Fr*+ *l«l*IJfc— ^ tiliUi litiflM TQ&HY. 



FREE 



HELSOH CO.. 544 SNrniin St., D«Pl- F-$M„ Chicg.. 

Rend Tit* drUilp ubwH '>il»ri-Mrttlri >'l raLil Airkhm^lii ' 1 
wiiLauE. ablifasaea uii mV [tui 



CHp 



« t«l# . , 






... 8 Prepare NOW 
Essential Work m 





There fa 0 pressing need for well trained 
Draftsmen — fo metd Industrial and Defense 
r^upemcntFL Flans 3 rid (slue prints must OGmu 
first m all defense activity „ More important — 
for the future — draftsmen acid designert must 
come first again in. during back to peace 
tlirwi production. Her& ft YOUR opportunity 
lor a better jub, Good Pay — more- security. 

G«t Practical Work Traflnblf 

I will tfflin you at home — ip your ^pare time 
— ’by applied instruction on actual work, the 
lame kind of jobs you will do in the Industrial 
field, and tram you until you are competent, 
experienced, holding a good pay portion— 
just as I have trained many hundreds of 
men from 16 to 5D r When competent I will recommend your 
practical work experience it preferences. To lj don't need previous 
training to start w ith me — and luck of higher education should 
not hbld you back. You tan pay monthly for this practical 
training from on Engiqw ; the cost is- reasonable. 

Professional Drawing Instruments, all work- 
ing tools, also drawing tabic furnished with 
training. Don't p«t CHT until later, or too late. 
Start in Right NOW. Take til* first easy step 
today. Write lor training detail^ and cost. 
Engineer Dob*, DJy. AU7 UbtttytiPli, III. 



CirralE-iOsrlilfjrnihirt 

■H ll$r*“j ry lanl" in- 
H'IiIitie drnwinn i.ihL-r-. 
*rn L l-i i nn Li r.i..-# — 
vraLhuirl hMu ■. Ii±l*fr. 



GET THE 
FACTS 

N OW 



ELECTRICITY 



^LCAnn uv ooino' F 

IN 12 WEEKS 




trninFnfr I j, r- 1 u 1 1 .? "-j 

and mjm+aflE I* h*lp ■ " 



uf&SSi 



I'LL FINANCE 
YOUR TRAINING! 

Hr bl* En»* iMmk tfllE* VTfQ h«w 
Lrxm grm lut a li’ikhI In E h* 
u-nswiPK Id «rCI*#trldty. . -VuU. 

by Uolm^flr raal chc- 
trk»t mac Ulrt^rv In cbn s hast 

..yr^ IrAlninf 

tint . . .Thpn in indui- 

iwwt; in nmiir man Hil^ pvrnftflti ... 
l-Iip^ri^r-rn ■.T hHvxni-^l 
jinn unE. n«*iH.irT . . . C*m wWM 

feSTB 

.Jrf , ffrr Im tn>*k 

r*B 4 w wt\a warns Eg rtE ahead. 

SCHOOL 

lart* 

•> plan. 



Namf . 



(PTY_ 



- FTP ATE . 



U/HM&mm SICNStSHOWCARDS 



Be the Sign and Show Card Man in Your Town 

IIhtei yn-xr nwn h-uiLiM* pm-Tit J;i|£. e-iftffj ri i •=■- 1 1 1 n r hhn rHT, EYtlT* 
lindj nnfili iirii* J^hTG n L hnrr-r. Br ynur nwn k..,.u. ] lil-t-rcnLlni'- 

lillie. ■OEik. t! hiKTicnn 1 1 1 ■: . f i -r ^ 1 1 r v . TLi tn ■■Liv j.ia 

e’lnrl. il-t «raiitt ffiiir |iri.liu linju.. 

New Method of P«r« onalixnd Instruction 

} "™ * 5 ?** *' St £ ^«nel lirf™ end iwiIPjlI Filin r.jwri 

*V irl *«riitiip oiler fir. I i W m !r**Hi&. Wrllu IihExj Cur 
Full bdonsiLKau. 

MICHIGAN LETTERING *. POSTER SCHOOL 
SOSl W F Orand Blvd., DfErall. Mich 

Ecn’t piJE p? OJabOrE irnilL— learn 

DIESEL NOW. L>i«*[ Erasing 

d>ie tn rnur fumr t iitttt, Or if ywi 
arc caSI-cd TO mruliaaizud mmi of 
rt FElfl-K Of Nji-y. l}ncirr.HT| tuition fc- 
funded ia dc±fi£<\ Nudenft; so dank 
wiiE-wiitd NOW for fret bwfcltc— 
MARCH OP DIESEL 




DRAFT 

AGE MEN 



HEMPHILL DIESEL SCHOOLS 

New fort. JI- 2 S 0 UEEnv Bl^d. LI.C.- Chicago SI? $. W n r r ,» MempfaL 4\1 

Mimm Awff ; Leu AtQtk*. ZIMSaw ^rn.jnr|n Rd.,’ VBnmUWr, H. C, I JLJ C]rnn Y iik Si. 



toucan Be An Artist 



ONLY 




Thb |i I Elf» arl lll.r.,- • L-ellig ytni TmiU‘ p Fl-re Jhlfa 
IhXiXs^ — strTeii lU^OfU: L>tn 4 i Lnff. PrrFTi^rtJrn, 

b’isiiTr Drawl itir, pen A llilt. {'irlodnE, Wulr-r Color 
ahil !>IS I fc .UTi1SiiR. "*■ ■ 1 1 1 :.i I" . I >.■ in -■ I nrrl j^in iiriil |pffxr. 
mHllflO. Pl-ea sir rt — I'rnfli . All PH i- noils (1. _ 

\\ e pas jKitLn jro. H*nd aaLy f 1 ( [Mill LhH mure puyi 1 1 * 

VONDY PUBLISHING CO. 

B- 7 . 736 fi. Jons flt., Huhywasd, Cflllf. 



SI 

■1-D ■ 

i n. ■: 

I nr m 

" - I; 



YOU CAN GET AH tAO— STUDY AT HOME 

n^R lc coU-Ece- n nd FHfrh. pclioot cehttm* at low*** ronL, 3lToi3^li^ fl ficrUiessp 
uivCO fl IfN-llTitf UMi;liLi <riii£f ^ihI I hlii I ho-TTin tie*, nflvncc. eiLjflnrwp- 
mr. aim CGlIrne p^iuralkKn. E-r;w fceseta, WHW loOny for SaiYvnrlkulU^V 

TECHNICAL TRAINING AND SERVICE 

r- O- 1QH jllo CAW BRIDGE A, MASSACHUtl-TTS 

LEARN AVIATT^N 

(N LOS ANGELES j N*EF»n H i AvroHvvi C«piui 

1 JIueu in tf,. -- j|i W LhAlkln ivi.ii..„ m livni- l.,i hMiihrd 

P|.4 r:! bill |i,j- | |.|h - Fur rs . I . : - Ciir-wr I £ eJim*4 

l-ifl- i.irLihr- L .i"(JnU. I'nrinorru.i, Iiiti liuiih - UTr.l I iliac nr.v 

d.ern,. >.... I, min xml 

I....ri iml.Jet„Iv MgUii|i£HHi .nil - : ■ . 'itk.iLI I .- # h..,l 

_ _ ___ 

.CALIFORNIA FLYERS 

SCHOOL OF AERONAUTICS —Dept. pm-O 




er^un-l *ri J m-.. i 
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RADIO 



E N G I N EE RING. tiTQartejL 1 1 avt^ 
UMoli jieihI pnLlrr radio, i 4 TVlrJinr. 
blliFBEie = 1 1 M r M..F-C I l'LI>!- r :i|, | liy TJi IQ^Ii.E 
[huriHEL^hiy. -jy Mi itkif' rr-iKiEierf- 

ySvateoE To three roplJ«:e ru>llo woi-L.. i^cliool 

Ail GFEWILStm him. L'SiIejIliU bin-. 

Dodged Institutffu A lfa St,, Valparaiso, I Hit. 



liLi, r ncnirns DfliUi 
ejLrtliljKl^l LS7-1 











PHOTOGRAPHER 



yind^rn, p':lc-Llr:il Ernlnmi. For ■nJ^xoirm W <nrw. Hlndt 
* Khlirtf'. k'l.liire. Erf Utltrf jilmluKriiE'liy. iil.E 

^e*r. Fin boUiL 

«EW YORK INfTITUM DF PHDTOnRAPHY 

» F*ll Jl II. iftil.Ol Nn Yuri CiCr 



MECHANICAL DENTKTRY 



A 01 -nlmlDn -aFli l=n , un NhH It J u uesir 1.1 nl Li. k. U ..-I mOF^m 
iiirfj ron.tlFl# roiimi r n.I.rM. 1114 bvftv kr ^ r. ■' I ( l ioiu I'l ■ lr hi j'ai- 

■ ■Hilri w arh. whiri P '^I ■ ■ to ■ — rl. F><| ' -.I I---:-- ■> rtjrt 

ydtf -u»a Ihil lMH. iii'jh pj‘i In - I I ■■■ I km — pr,>.-Eln! trxinDC., in 
olii? m iii^j.L xrliEHil. N il Lkh-ii — 1111 rl^itra. CxLxJng COGD P 4 qHH, 

McCAHHIE S.CI 4 &OL DT MIC HIAN 1 CAL D E MTI SI R¥ 
24 ? H. ■ ra ,J 51 . Pe M t- 7 M 4 - h 1 1 j iJTFplu-k, fx, 



TRI-STATE 




Courses In Civil, Etee* 

trical, M^thanical, 

Ch&mk'il, Aeronautical, Radio EtisI- 
noerini^. The Mechanical course in- 
cltiil e* 3 Diesel EiifTShetTlrijT, Air t:pn- 
rt it Inn I ns and iicfrl^Eiratinri, Essen- 
tia Is of engineering t mining I lie lull- 
ed and non- essentials eliFiiiintfced. 
B.S>. Degree: For ambitious, earnest 
Atudgnte. Spec Ini lTe].Yaratury !>□- 
TPEtrtinent for those whu lark re- 
quired hl&h 0Chool work. Graduates 



degree ih 2 /4 V ears 



compete Biicnensfully with Lh os$ of 
4- year scEiools. Courses at^n bi Busi- 
ness Administration ami Account - 
lug. Also £bort diploma courses (3S 
weeks! in SurVeyinir, Drafting. 0[u- 
dent$ from all peris nf the world. 
Tuition, living coats low. Enter Sep- 
tember. January, March, June. GBth 
year. Write for catalog. 

4ft COLLEGE AVE*. ANGOLA, 1ND, 
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POPULAR MECHANICS 







Get out of 
Blind Alley 



EXPERT WELDERS MAKE GOOD PAY 
WITH A REAL FUTURE 

Thr frllnw Ira pirtiirr -idwbvf F>; n ully ill w 

h h|h>i b ' — -n I ci i In': "blltiii *11 ey” nvcr y i'N j 




Sf r \ 



TRAINED MAN KStS Ill'll Hiumrr Iir Iilnt. 

Alin? Jofo, siunc pay — nn fnirarR J^in'i hn 

vour^pLf K<!l lliC-ci i. rl3l r St li f L risjht rtOw [n 

Train rnr real jn 1 1 . . . ;i parm*neni! r ifuewl iujIjw po*INori .,■= 
air i c^eH weiatfr- wjnn w Itiivc draoc for ntbrre w<: mn u>> Tnr 

you- rx.-:lrar.ij men in f i^rirm atp jlpuI Osy-Ac.rUl WuMJdig 

make pand montv- Thfrrr'h u h^ r rmmliuiC dr-riUk ml Tor C’TCIM.T' 
RdOcn In jimcliF-iiEiy vvirty JndUHlrLiti JkdliJ. .Whutkon. HjLHiYNLd, 
AuLchji u? hvc h Build Ink CoMtnicUoa. Din'd untl otbrE^- M fcn. 

IK to fWQ, i'.iIj THAI '« Ln a^in 1 I jin i 1 .ii h l ir m ■ Yhsli ijnii 1 liibVI 1 1 ■ i 
elvr liJSi'iiLLf pri'flp-Hl Jn?lh. Actual p:?jLL'Liriil uhop fii|M!r Jeticrt. Kit K£ 
placement nervlcc. h>ut LriHtlLdtloti founded 1927. Write lor full 
InSurrnaitlon KHELT Fllliodt obligation. 



UTILITIES ENGINEERING INSTITUTE 

IS Ulililies Bldg., 1314 Solder A™, Chitnflo, III, 



LEARN 



CARTOONING 



MONEY - 
MAKING 

Ham,* Sh»plH-"l \mUi>M tTjL IrM tf«P'l I r . in r-i a ,i,_: 

J'irkir- 1 ■' Vi uh I'nb^d." “Odt ■ r>IT W . "Wh-niG H ii.k:-t 

Kdler-i." "-ttrniLEH A ■ I.L .‘iaemp." "HSeiil '£Wib V-H. 

■ ad iriHiL" «:-lI*Et , P Em w liiln ktrn i u e - Ituili Kit, Tv t'irTuJ^- >L- Ii Pi r b 
s*i ten ■■■ nr Oid lEvi. jhi.ri ml] 1 ^ 1 . !■. !>■; ij;p ■■ 

THE LAN DON SCHOOL. 15JJ Nnllrarail Unit,. Clivrltnil, Ohm 





Tart SKINS, Make Up FURS 

lit- 3 Tnsidcxt^Mtp Djuh\s yOu? ^TthFLTlC fun. We teach 

you et Homo. Mwi-rat Birds, ArJmjli r PiB. Heads 

and Fnli. Eiye rnnT huratlnjr twp-hiees ijrH-nm.iP linur- j'.ma 
linn. MAPLE MG NET. M-.i ! 4lld hr,.™,- i«r. k.r uLlirffG. 

T;i|f A^Brrliinn iin'IiCii. INVESTIGATE TODAY-, 
race EZ n UT -AiEhi L-DOgamcpKliUTca. dH 

r n tt PU v A ,-flyyuiH' Il'i NowFtH» 

E i. r tu3 pr?«- 1 ill rJrtLTODAT-TNii MinuErE vi.iur AGE, 

NORTHWESTERN SCHOOL OF T A k I Ll Eltral f ; Drpt 3 JTA. Omll.i, NfbF, 




^ Shows "N 
Fighting Planes 
of Ail Nations j 



Wings of 
the World 



New you can knnw at sii^hl GO 
of 1 3-1 1 Joti.-fil oirplnTK typea you 
t - ' ‘ml ulirjLEi ond 34,-e no movE«1 
THLp. ciriLaisinp; -31*1^0 licwilclH't 
Eivi:T f'-it: Lurch, Wilh s]K!c:iriL:aL- 
EbrasT ftncl iK-CfunniiincF? l'SjiizI:;, 
of U. S. BpeinE, CLLitist, Brtl,- 
1 ah. Sipilfifr, Gcutiiiii ,Scll5c;i, 

Jijiltfiin Bfe do. Ri.i$&i?in AT5K-3, 

JupuENCdt Mlt’SLcjhish.i ELnrl otTirr 

Inmmjp riRhiiric, cfluimfrciul 
and private plu.niHi. Sonil rm: ■ 
p€m wich only 10f. 

P N aticn al A nronuull tS C^u lit i I. I ACl 
\ D^pl. M6 r YftS t 47111 Si. 

| Hrw Y*r* 

| Vrt, I want llsd J I LU=.I thI ij.1 IihjIL- 

■ hr WIMSH ill'' Till; WOULD." 

■ fkrut kti pwlpald. u'HlwtaL obllsa- 

■ lliTJI fi|b 013T psrt. 1 mclcrst J dlaiLE, 

I Rulin' 

I A4IHM . 



HE Mailed 





; 

...and HereS 
the Handsome i 




Ee«rUttiriqi 



Prize-Winning 
Body I Cave Him! 



j. 1: trPxlen rtf rriifritnfid inflLkod ray 

i-wpon Odt my free \nt*t\K. Won m.\' ACliE.* 
1 ' P i : 1. 1 ii fi I -ri ri - ^irrl lTifr ?ij L^USf Cup. I Ed SUJ’h: 
"|.™iK iU. me liOWt I'm.- ciilli Li: TCjiJ LW i 
1.YITIEKS3 ] m firpibl of the fnilurul, viw? 
v,J j yj U lltiuLc |ne an 'AlIlis CfciLimpiUis' 

let Me Prove I Can Make YfrU 
a New MgnE 

TYfflild yan Liltt! j;TeA;*r itevelopraprit— a 
I ml -■ ' 1 1 mT In - I.V. Tlu ra Li^ltn ;. L OHCt s 
nr Uj. u'eaicLIiijr. Afx^id lo flKlil r aKhmued 
lo ]» atm in r 'ittDan'UU' Then I 

limbered IhB “ccrel IhaL L-imn-U'iJ Cilk 
i 1 : 1 1 :■ ‘ TV rtr Id' a Mwl Peff L'd \'J DemL- i 1 ' 
in 11I Mhii." My rj-i'crt i< ■■Dynamir 
Torabl*fi-" H= ibiTficuf If Lo utve you 
tutu ei'TuE r1|xplkFlfl mUFrtns yraii'd hke 
hi -v-r- In yfiisr miTTUr, And Ir.-r Nins»r 
wirki mti’mji fiiufirtsiki from hdt 

tsr-pelF^"l-ra lii'Lp Ibi'iNi Itmu up 

[Jiclr mlLrc ImkIj'. IihElIc #ml cun. 

Only 15 Minutes □ Day 

^S?-- an el h wl — ' 1 Dyniunlr TeilJ-l>iKlli , ' QB 
~~Vri.ll irariii ’ Ii L lrii-k Iru VulJ. JKn - 
thrary — l M- ry i K^rcl pr^^th , 

cel. A i" il. man. » eeiyl Sti^ii-ii 
■inly I rp ETbli mi !■:■ ii itay ii. piinr 

nvin iHMni'. I'TT-nL tilt! VffTy filJllrX 

you™] I hr.*- u-liLL. p imr m^LPiOd 
"OyiEamie T^rtHiqn" jiimogt uet- 
«Hitrkhirh|y (.-burry mS^biiii nf ihp 
day— TYiilfclnsr, l>EnHliijr wnenr. vv:.— tnaun.Li 
MUSCLIJ nibd VITALITY. 



Ira It 3 talk tra ymu i|-. scral|rhCiTwim-<Tie> 
HC'L.liE'lh-T- Ipn^UttffC. I'iirKCil bh :E I: .1 i'll i™(Ji il 1 : 1 1 
jalrtNirea m invHn-ir tuul mppi la— FeLlowi v,'hD 
LibX-iiEiLi- ShV, Mi ‘N In ^L^^Jl^K^h 1 inj- w*y. Let 

rn<r Jilii'aw ^m| v- bfiN ] IlClpHi 
TFIFM 1 tn . Rr-r ■.■.-Imr T h 1 11 

Elfi fi>r YOU - ! Kor n real 
thrill) Frnil frtr Eli Ik IhchHIc 

^ fcw 1 AT 

I CHARLES ATLAS, 

* - “ 1 Crpt, BF. 13 5 E. 33nd 5t. fc 

wi lift Yorh CHy- 

C MAPLES ATL*5 

Dept, a F , 3 IS Edit 21rU St.. HfW Yfi#k r N. V. 

I w^iiie iiaiHif Dynamic Tertiiara wii] Jm'Pfi runJce - 
me a Few Man- wMn iim;hii-i>’. huHhj l-i>ily. hi Ia* ' 
m.inH’ie- dovrtiuHncnt. Scnil FR F>™ sm^k, "Ever- 

k:L3K|EEifl flnlllh ibiPril ^Ervu^Lh 1 - ^iii.| ipi'1^- If, 

Tflfi] LMTi'r. 

N^rTbE 1 ,,,,,, p , r | 

,Plrn.-bc nrbrt or well# pi]:ilnLyi 

Addi^cs. . . . . . . , . . 

EJty St-n l-r* .... . 



CHARLES 



ATLAS 



An HnEB-iEr h,rd 



hnr^i ,.l Cl. . rk. 



jinnr^i . 

A LI 1 I 1 



III! hi 



The 



WaiTd’i Mpi 



PFrtfctly O* 



VNieDfdMera, 



Dtimm 



JUNE, J 94 I 
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PATENTS 



Booklet Free Highest References 
Promptness Assured Best Results 

Send drawing or model, 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand-McNally Directory 
of Bankers and Bank-Recommended Attorney^ published by Rand-McNally 
Sc Co+r Chicago, III.; American Lawyers Annual, Cleveland, Ohio; Bankers 
Service Legal Directory, published by Bankers Service Co., Boston, Mags.; 
and the Snow-Church Directory Co. Lawyers List, published in New York City* 

WATSON E. COLEMAN, r.STu’J.KiTkV 

REGISTERED PATENT LAWYER WAS H I NGT O N , D« C. 



INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE BOOKm^ 



I P*TENT ; 




HOW TO OBTAIN A PATENT 

Wriltrn In ' -a Fnrrn *r M*mbirpf the Liamin* 
in FT Cnrpi IlSZZ-liai *f the LT_S. 

If y lmj vknt to pro hi by tout Idea. you ihu-u l-J 
tail* il'-n* 1 1 ? app^T fur -m U. 5 , Patent 
an^i VwaT lira’, ittp La tH gnt ihL* FlTPfl I 
in E rrniL i n if UluiLrfelcd bouLd £uci L* In ■ v.p.1 n— l>|.(i IriFuMlae— 

tin it you ihauU Kiw. 1 1 tell* tuu full? hoa in m 

patent im rmir 3n Ibv su^keit way. With IhJ* F>a* 

f*nnjf Sto*i ^Ltl tliu »h!u a “RiiiDnf of Inif nliu]' ' form, an 
whLth you tin bulIv rtcard your Id*-, Pirwml ind Can- 
ifidcntiil Sjr*[e#i Tjur re** will bt ptreanally hnpidFtd 
onl y “ “ 



This 



iLiUcntiil 3«r*l-c#'i Tour will ct pc-paonoJry K«.nci| #d 

only bf m Pnt-nt Attorney who ii bIio a rnfmer 

Ml'mbrr of th* EiiMLnlnc Carp* tyf thl U. S. Patent Office. 
All froftLiu uni cetlona confident I el, 

HAIL UiAHU TGHT far FREE HI HIT HQDK RECfffifl DF EUrFlTfli Flnv. 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S. PATENT Oi l LCE 



Woolwprth Bldg., Jsth Floor, Dept. 61-A, N** V«| CUy 
MII-LER BUILDING. PipLfl-A, WASHINGTON, D. C. 



v rnvi *»A?ninii i ufi t if. l. > 

M*f Fph Ipql, H H«w to Obtain m, Pitrnl." end ^ t I 

lk*n ' r iHm. 



NAME . 



INVENTORS 



who r^iive largent 
pn list? know A nil hrod 
# * . B + cprlaLn-tihiplf but vi tal 

facta tefora apply LBff For PAttnta. Oisr hook. 

gives thoio fiMitsi sent Free. Trade ftUrks— Copyright*. 

UCE¥ E LACEL Ei L IMS, Stt f Si, N. DcpL 5, WASHINCtOH, ILC, 

7 FLOORS of TRAINING SHOPS 



AUTO— DIESEL < 
BODY— FENDER < 
WELDINGS 
REFRIGERATION < 



R mth 

TTHitn And hoard . . SJOft 

H WCTfci, WlDh 

Fihltil .LiLil twmrd r , . .*191 

Are- qjr Gnn. ft wce-lu. 

with nxiri iiint ihkipi tiU 4 

end Air Carted. , J 5 fHkl Will! 

- MACHINE SHOP « 

EatahllfthH I SHE. Slate agft ftfld trad* Iritrr^hted in CREEP 
SHDP TRAINING, Dgpt. 2E1, MW fi. Wataa Nft A ¥ b. f Chicago 



^BUCHSTEIN’S FIBRE LIMB 




010-1)13 Avv. SO. 
M i >i u r.L|:-n I m , M. ii ii. 



IVaLk ilh t is r n I I y w 1 1 Li 

I Ilia 1 1 ft lit, triTong, tot-n-fi 
(It, CO M F Q 1 E TABLE: 
limb. Brit era for alt da* 
iHi?:i, iTaJlr tnrniH. 



ADDRESS, 



FACrORYTOYOV 



LEARN TO SHOOT STRAIGHT WfTH BENJAMIN 







For Tengri — 3m*l I fcjrn i^CJinpi il‘j — Uud'On ■ 

t^a^Acc u roke« Pi-nc fci na i — e* □ no »■'= j i — s — c h-l , 

— LJuiLl. A il ju:-:j.I ■ I iKv A'HJf'-s-: :Us.Linil i- 1 t . , ..■ . 

J Lv ■- 1 * . . h i l >■- i i j i i Ho - "! ale i£n i-* H a roiiitr Firv 

— HlLi r T f i iSlLi r- ^^1-rlv LOtk— -Han r| Pumri p , M i nrfl u H lm! H5S 1 
3 1 1 j. . |-.i | Sh- ’i#i > i ■■ ■: N" Sl-ii il ■■.! I J7T Or < ii| I “m# 

Mvlli'la tin tu*. rill rf-Shnb WHI* l.llK Slu.ipy: Elol-rvi 

1>l I , ,\l-r m <ni -i i| >1 l- I u ]|JIE . .f Biiflj i i|‘ni U rmi I tl B Lilffl ^r?Hi-iJ 
,ir fli'ii k - i> i Lin ;ir.i| Jiil. ITT -i 1 - . Kn Li-.h ;-.. 1 j. mlrt-ii from tlonl^r 



d , r f—r'J'Ul V. Wr-lf- fcn-day far 1 peC-fKAl Iflm AltlV P>M> UFJJEUn 

BENJnmw ft Me RIFLE Cu-. n^g an it., St. Lama, Mo.. U. 4. 



PATENTS— TRADE MARKS 

AH euaee eubioiLled fiven pei^nnal attentioD 
Form &J CmmpKm 1 ' ind tiMfrudim 

for hjf andt ’ J 5cArtJufe of Cifrrm nl cni 

and Aftomcfia' Fe« h — FkEBt 

LANCASTER, ALLWINE & ROMMEL 

Pafrnf LtacQ Offitrm 

M2 Bowni itidi- WastihnstQTi, D. C. 




pyi Tm in ihi 

IS-TUBEi 

RADI D- PHONO) 

[QKrum) HDdjiawI 1-OMPLI 1 1 
TDta mw «HWT f fiAUlQ-FrtaNO 
fCHUHS *il> I'JOEj 
«td£PUILI 




$25 



M-a T 



— J it fflr r* |.,. j+k, l n p J Tp^!- L rtf Dtf 

r^mWEST JjLbiO CCi -rpEATlOK C-feLlt.-n. rin. ■KWPfl F I tC | 



Bay ymi saw it in 

POPULAR MECHANICS 




Weldlfl* -ffflifri- ■Lnnn , i]inli. L r-ninrEiiiiiL-KH ftir fi(.-LLtr 
PL 1 , J’rai'E I -r- : i ] J _v xli . i>hi#iEy di'i-ojicla. oihhi i hi" 

w* 1 tof r I..-PHTT 1 el Sicnvi 1 In ^ 51:1 rr ILm-e. litLenmlfthl 
rhvp tmLnLnir loEer. il- -i ilny er.-1 t-v t tiJ m; i .,i«--.i •■., 
9vhd fur fre-B “miir IP-k' 1 ai->I Irku! [ennon. 

CHICAGO TECHNICAL COLLEGE 
ct - r.n 1 frchn 1 . . jQOn t. Mich. Avi> . . Cbni^a-ja, 1 1 1 r 



To Protect Your I*r ve ntxok ^ j < HkUui 



roSBZSZS 



Dcl-a-VH bra dftHEcreiiH and may be very 
covtlr. Mr personal wblrt asjuis'ei 
profn^rt B/rtloEi. dfrLci ggftffdtnce, mail a 
minimum of rsfwnM. Z sue treat iliar you 
«ract ms a morTol or drawtiaif, pr uhrrch 
tod dratlftU-oiL u t yL-iur ibveoiLDD, and 

U.DQ. I wll] make a aearcZi and report 



promirtlr am to Itn fiatmtabllltF nfld utiud 
you -a oopr of My 72-paiit booXLei. Or, I I 
iu preter 10 read my book Lei flirt, mall 
__e mtacbod coiinon- at oiiefc- I wLLI al«& 
h end my "RfifiOM Of l.aveDitJOB ,d tOTm. 
(Ovst 3B yean c^pcrtwtc mt n ReslifW^il 
Pat 



Z 



atent At-torntF'l 



; L F, Randolph, 

\ 

J Hune.,,. 



3«.r> Victor nils.. 
Wiiiiladfoa, O.C. 
Fle^ae Head me at once, free- of ebarce, jout 73 
P*tie iMoklst and 11 Record of Xnventloo.^ foftt. 



0 PERSOnaL COnFIOEDTIRL PRTEflT SERVICE- 



Addraa. 
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INVENTIONS WANTED UNDENTED 

Practical and useful new Inventions, or novel improvements on previously 
protected devices, can now be safely marketed without patenting expense. 

We have successfully helped inventors for over 17 years in Billing tlieir unpatented ideas to 
inaiiufacf.iircrsj with positive anfe^uHrds under Federal Court decisions. Send for complete 
information about th is eo-opemti vely owned amor. i atioib Over oD in vention-minded em ployecB. 
ftafemnees: Dun it Bradatreet, Thomas' Kegister of America Alsmuf&ciurpxs, etc, 

CHARTERED INSTITUTE OF AMERICAN INVENTORS 

DEPARTMENT 4 t BARRISTER BUILDING WASHINGTON, D. C. 



RUPTURED? 

Get Relief This Proven Way 

Why try to -worry nl^nj? w\lh trusses lb a* g^ugis your 
(li-nh — heavily on tilp.i and spine — enlarge ppnn- 
ing — loll lo hold rupture? You need i-hm CIuiKh;. Nn 

leg- straps or CUlLlbK he! Lji, Autumn. Lie adjust able pad 
holds at real opening — follows every toady move- 
ment with In Si jl pi t increased r up port in u hf& of a train, 
Gnu hot Slip whether a; work pr play, LIkM. Warer- 
proot. Can be worn in balh. Hend far amazing flSKIC 
boot* 1 "Advice To Ruptured" and detalln of liberal 
truthful AQ-day trial ulTer. Also endui'iaeinenti frotn 

g rateful users In ypLIr neighborhood. Write: 

I.VT1IE BUMS* U**|if - ain itlrHitfillrld* »w 



Want to be an |% 

ENGINEER l 

See page 13A 




HFS ^JsSPAMkTAIV 

pfAV f£f * lU SCHOOL OF AERONAUTICS 



Fv.l t |‘I in E 1 . 1 1 1 iiPi-T anil KlUJpihL-iLl Jm : ViHlT LUFCi'V 
in rivlMir. VFi-tf-hmiii-*. Krtgjnemm: st:n|iii. *s«. ■ 

[^vrotoiry r*r ]■ -r-nmv ii i h Approvn.i ii-v r s. 

EiuVt- S47S.QOQ CUfuriKirt pfHHITI IMU«» 
itiany *d v*nl*u Si— 2 4 IHOdPin fllTTl* 1 * 11 '*-. JJSLC-^L 
atr-rmlL ^uicLml-h; hiIv yhivmLi- |jri.ciki/c liultHj nvi* 
IiistrumcnL Ti.'cliiMrlini uvinMLiifeiHii. C-a nwlrm 
hnHrlinfl-t, cimiFilc-to-ly pi-iulgi^d fiheipft, LriLniracp- 
rlCS! COmrOFlnltlO fUumituri ■■> , I'lh'-W l-^FC-LC-JIB. N»W PS-muitUr iUrU 
July T. Write- For free- C3t.il™!- 

CAPTAIN MAMMLLL W. BALFOUR, P i rnrtnr — Dr p L. I'M-tii. TuSia, UklJ. 

LEARN Writu to (illy lor free facts 

ri rrTDiriTV about our now. simplified theory 
f 1 "' 1 Lind "Ltarn By Doing’' method- 

QUICK LY EScctridfino demand big WWW, 

Sudbury Ingincaring Workj H Eux 12 S, Dept, C. f Sunbury. Pa. 



[RAIN FDR TECHNICAL ffl.DK) WORK. I |i' 
rt Tiitii, Hi Cm TbOIs, HI Rldl* fartt T fl 
Vpp 1 re p!| ■ triitmiid with Nidi* npilrr 
FREE: Write Ipr cnmpliSi drliilih i fllii tllili 
$PRiYl|J!ftY JLCAC-FN T OF HADED r QKlUnNai: 



r |i v lull Iidifl IquIfffllPI nflud 
i dt qii r ICO it lull eijePi me nEs 
pifPNtr right |p pour own homi! 
I "NOW IdMUCtMONEnNIADIO". 
Iff ffliti, tt,T. ftrtlPflln. OX 



BIG BUSINESS AT ROME Wilh New Greistltss DOUGHNUT 

-Oo 1-nSfi Hvr.mi ibniLH i iriiw kLrnI otf Fooil buslnc-iEl Slnrt In ygur kurin ii. 
Bvcn Without pn'vliMiA CXli*Tl 1=1^1 lillf lEQilif DKiSLH pOKIfithjD UVF1L |r- 
i.tiuiJI Lnu.'ji-.. ijj.kv u iid nett nnu^in^ t;ltF'ASE-:i.J-.:y^ in>Ljc.alKUTM. Wl* 
HUtipky equipment ili nl |Klann. tiloTcs kLI fur ytu . BvntS i^.'H^^nL 
HOW lor Kpi‘rlMl i]qkh-wLarlfchF( LiffiJ. Scm-iL nn mcney, 
brown rn-nnV CO--, em ho. Uidhi-ijih Av., bupi. C-iae, Cl.iiiiuti. III. 




*/nven 

Ftee Books Answer Queslrons- 
Tell How In Get Prolection 



* Ychur ]doaji may be worlH 

Jflflney I Get facts JS-r^e and eave 

time- and munry, OEKmprWnt 

advice on patent piroepduT^ Li 
eUfl£nE.aa] til- J>-H :• I i h I n.iHUltH, Our 
yrnre' CKperipnce enahlea ua 
to explain *vvryxhlr\& you need 
to know- ei bout protecting' and 
merdalJaiHg ypi.it iden. Prompt, con- 
ridrntinl service and ri-^ultai, Mail 

coifjyjiit /or free jwifenf haah-teta 

anti Sprcial "Certification af Inrcn- 
tum' T ffiriA jeoi'eTs first iwipffrfrnttj 



MAIL COUPON 
Far FREE 
BOOKS ExpXoinins: 



C. A. SNOW & CO. ; 

KririHlf'rnd Pnhnnt ffq+PJ-ne-y* Since- lRVl i 

11( SNOW BLDG., WASH., D. C. I 

I 'I-. ji:. l- hi ji.L Jti.' |1|.' f rrr tir-^ka nnd farm men. i 
LiunuO without, eoat op ul>li F r ii i i l>JL. f; 



Hew tQ 
EiatB^t L 



cbliln a 



How yuu ^Bik 
mnrtiil jj-n pur 
|»HT«nl , , , 

Why you ne&dl * 

patent . . , 






Corrm wiy tn 
pratetd and {*Ui r 




You Can 
UamTo 

Trained Artists are capable of 
earning $30, $50, $75 a week! 



ISkiw Eiii iKli ilni-n in |-irH.T*,iTn fur * jjlPBKisnt. proliCiHil-i' 



. . VT 7 U 

llL " hi^iKik- 'icT vuur hniirv iLmi'. CMJMMl'Fl- 

4 a a c. AHt. i i i.c-i H.tTExr:. rARTUoNi jcu ^.n tn o nk 

CMRplelO L'OUr-r. ■n.hlii -1 II I - in Mr I I LI .1 . ILCHJK. ,, AK*W 
rii-xiA u n> t. p”n i|\r ■ ' , | ;vr.|ri 1 1 -. cijur^c -ijf tMinlng Jinn 
ugilKwiunlLtH In Art. j AicJ- 01 ITF3T ft wlLh mnir*c. 



■ Washington School ol Art, Studio 11AT 
i 1115 — 1 5 th £t., N,W. d Woshi pgtun x D U C. 



| N'Likie 



A£C . 



| Ad.dJM-1. . . 



I City. - ■ 



]/oa nati- i'( i n Papular Mechanics 1 



BROOKLYN YHC1 TRADE SCHOOL 




Trade Courses, lntlitdlni He- I □ 
fenst trades ofipred Also two-tD 
year day Fre-EnBineeHug uour^rj . i g 
Full Shofl E(ji|iprFicFFt. 

irnexrellad Iruitriiction. " 
Fireproof Dcirniitories . j C 
PrivilptH4- Check yaur jQ 
MfnMtl roujion lo receive IQ 
free Literature. ID 



Avlnllon Me^hanSn n WcldlnB 
MaiiUnlat □ Tool and Ulc Mo-hinj? 
M.-^hniLlsiB] ] v n>Eiqflnrnriii|! 1 
Diesel tCnfbasii n Oil Bafncf 
ni«Nd PT^FihuitieejLnic 
Mcclulal DrattlUfc 
A ina Mechanic □ TalkLaa FLcturcB 

T<cfrlL ,, -PCJLtJHm 

Television and Rarllc Meebank 

An , 3illr< , t ur:il ]>rufl lh|Z 

A rma-Mtrc Winding □ UectrlcaJ 



MAIL COUPON 

HIT Hetlfnrd Ate.. Dripl. P.3d. 
Bntoftlyn, Nfw Vn-rk t'ltr. N. T. 

Addrcu — .— - — 
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YOU CAN Qualify 
For R EAL Jobs Like These 

You, Too, May Become a Foreman, a Superintendent, 
or Even a Works Manager As So Many Have Done 

Perhaps you wonder how men — no different from you — get 
such desirable jobs as these. 

Well — ask yourself this question: 

“Much as I’d like that job just ahead of me, could I handle 
it? Am I well enough trained? Could I analyze the factory 
work — keep production up to schedule — help reduce costs— 
handle the other men— break in new help ... ? ” 




IIKU‘ WAh-TKJt-rnnKlUH Full Tfmi. ROOM 
^ilb eu knnrirH t mpl..iy. r MupL Iihth * wiiii bf 
■biliii- trid tnlnMT#. Ik. K-iijjply d yiu-u-i nat pum*h 
fHgul'vnv.-riU. Addmi 






Perhaps you could. But chancra are 
that, the honest answer is: M You're 
not properly trained and. qualified 
— yet.*' 

^But," you say, '"'what am I sup- 
posed to do about it? I don’t claim 
to be an expert but I'm learning— 
learning on the job as l go. Isn’t 
that enough?" 

Well — frankly, it isn't ennugh- 
To get that job you want, to get 
that bigger salary — you'll have to 
train yourself — at least, if you warn 
to get ahead in a reasonable time. 

Yet, if you have ambition enough 
to study for a few months, you can 
get the exact training you need— 
easily — the LaSalle way. 

Take a foreman's job, for exam- 
ple: He's a much more important 
man today than be was oven a few 
years ago. Management depends on 
him, But he must be good. Nor will 
old methods do,. His ideas must be 
new— as new ns the machines he 
supervises — as young as the young 
men ho must direct and handle. 

How can a fellow learn all that? 
How can you loam it? There's a way 
— the proved LaSalle way. By moans 



of it you can learn to solve just such 
problems— to cut costs— reduce in- 
efficiency — handle new work, new 
men and new machines in new ways- 

Or F take a supervisor's job — or 
perhaps a works manager's job. If 
you're already a foreman, what are 
you doing to fit yourself for their 
jobs? Routine effort— even hard 
conscientious work — may not ho 
enough ! They seldom are. 

But just as an ordinary industrial 
worker can, through LaSalle Home 
Study, become a foreman, eo a fore- 
man, a cost clerk r a cost accountant, 
a mechanical engineer, a department 
manager, an inspector h an assistant 
superintendent, and all the other 
minor executives of any industrial 
organization — can lit themselves for 
that desirable job ahead— with its 
tremendously desirable rewards l 

Does all this sound too good to be 
true? If it does, we'll make you a 
proposition — well ask you to gam- 
ble a one-cent post card against the 
proof of our statements — proof that 
lias built this institution over a 33- 
year period and scattered our mem- 
bers through nearly a million posi- 
tions. in all countries of the world, 




mm MAMAfiRH WAITED HV WfctfT JUPB 
► “ rn.*! mill. Eilgh ri'-mUVC "i™- 

BupwrySp pcird-J^U-ip. hLu?! '* Ift -J«B. 

S*lirp t i e 1 1 1 > Ad/IrN" l fa, TrlbiT*. 



iti: i: V I Si i n tv a S! TK I p— ALRUT. AQ 0 Itfci- 

> i ■■■ r min ll i • • r u l- 1 1 1 .. [ftinlliUr Villi up-lu-dhL* ma- 



Chinw mflhwiR, jir rdurl- ■ «■.. ^.ipi rv.-t* ri-d wlp. h ;^4 
lH JwW. Ws:I" !\l iy, ■ C 1 1 i m k ■rv.lH.Tr'-nrr and Iniaux- 

ne,Hi uiary w rip hr m»i! .Add- ■-* * li i L 1 Is 




Yes F it will cost you exactly one 
cent — or three- cents if you fill out 
the coupon and mail it— to obtain a 
copy of either of the two fascinating 
fixmks offered below. 

Get one of these books today? 
Plan your future, investigate the 
prana possibilities of LaSalle train- 
ing in Modern Foremap^hip or 
Modem Induct rial Management. 




LASALLE EXTENSION UNIVERSITY 

A CORRESPONDENCE INSTITUTION 

Dept. IH-MF r Chicago, flL 

Please send me, free of all cost or obligation, full information about your 
executive training in the indust rial field r lam interested in: 

□ Modem Penmanship □ Industrial Management 

Name . . , , ,_ M , „ ...„ 

Press fit Pas it son ..... . 
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POPULAR MECHANICS 





Advei-tiii«!»«nU in Ibis Gcction, 3S cents per word, each inn-t-rlioji, minimum 10 WBrds, paysb^ i" advance 
To be inserted kinder proper classification in July issue, c?py should be in our office Way BLh 

July is*u? ot> sole June 1st 

Popular Mcrbunatft Magaainic-, 200 Emit Ontario Street, Cbkngd d Illinois 



YOU’LL PROFIT 

By reading And answering the 
classified ads in this section. 
Hundreds; of opportunities to 
make And save money. 



Mr. F. W. Johnson,, Monger, 

Classified Ad veil iiiivg, 

Popular Mechanics Magaimft, 

200- £ Ontario St. r Chicago-,. Ilf. 

[>t<ir Mr, Johnicm: Will you pits 1C ccntmvf our advertising for 
another year in Popular Mechanics. It has been o pleasure ad- 
vertising with you for over Iwenly years and I hope to continue 
indefinitely. I only wish I ha I everyone who has merchandise- to sell 
would realize the value of advertising in Popular Mechanics. Wish- 
ing you continued success and with kindest regmrdi, I am, 

(OtIiIeirI kttcT on Singly your, 

flic In ctir ofilrcl O- E- PRUITT. 



AUTOMOBILES— UlTPtiRT CAUS 



PR-OFE&RJQNAL WLdeiit racers. Tw?- 
passenger fcadHters MJ-flzct mclprirvmlri. 
motoiscootcrE. Guaranteed mntern, wheels, 
tmrt-s, ula^-s. Mew handbook eat&lOR:— 124 
lllun-E.ratiaita. ulum — 20 C_ Midwest. Hni 

1&5S-C L. CtlieaH0._ 

"" fiARAOE b'wnfft an d Qsechaiucs onlv 
purchase direct at lull factory discount 
Triule-X Alley Self-locking Piston Rings. 
Nationally diatrlbiiLHd. Guaranteed per- 
formance. Slaps oil pumping. Save? giLs- 
ollnc, Kc-boruiff iLn.nr™^*iiry. Wriit far 
sample nnd rlr'.iuls. Ti ipLu ■ X Cu. _ 3351 S. 
Ji ili'jii c, Peat, 155 . Chicag o. 

KUNA' Fifth edition AULOjnmhlEc- Racing 
Book. Telia how to build dirt track bodies, 
frames. cniriTnca. Records. supcrchsrRpra, 

ntlrrc.. f-nrrmicln , jituiu nlgcL i:0inVrKi0OS, 

fuillI.-cv r rocLng. last Fords. SI. -DO wstpasd: 
il.15 C.O.D. Bar Kuns. Department 30. 

Madlsonilllc. -ftiTirln.nn.Ll, Qhlrj, 

SEAL-MATtC Reconditions inniiciTK with- 
out nrw rliiRn ! Drv^retUK., EoJt 212-J. 

Emile Creek. Mteliikan. 

SPECIAL. Motor tuna ud end repair data 
"24c etnte make m^d model. Motor Spc- 

riiittlfey Wilkin.-iburg. Fr Eicm. _ 

-MIDOETS* SuirpJy catukiR, 10c. LL-.t 
56 usud motors ^Sfl.DG ud>. 20c. Shipps 

Mldge fcA Box 5-*3-H. Baneflylllo. Ohio 

stop” W oslLng oil. gLhri. trial 25e. Omar, 

Beat 6. Woodhaven. N. Y. 

AUTOMOBILE Superchargers S3. Ouar- 
(Intoed mlLMLiri; incrr-LLsr 2Q-, ; CMFWCT llt-'.r , 
UeiivrrsElV Of Di-LrtiiL tost. Any car; rive 
make. year. 'Wrench Installs IB minutes. 
John Hanley, Manulacturer. &7l9 Loralne, 

Petrol L^Ml eh. 

INCREASE The ItumctKi un-t of yciLir f'nrrl 
VB from 85- to 1133 tip. without aupercikarif- 
ing Send Si M for detailed. simple Ln- 
SLtUClLoELi. P-jwh-s - Aamxfcatrs, P,Q. Po* 
-iQ | - A. Wiiiifi I nm on . DU aware. 



BUILD TtiLn powerful, meipcunLvi- hh- 
percha-riecr ter any automobLEe. Adds iiu 
td a hcirMii&ownr . Cgmplrtc toln.n* coins. 

BOX 43. Eaab Suik DL&BO. Caltfarutu. 



K)FtD Owners nnl mechnnJca— learn 
how to mnkc yow r old brnkcis work like hy- 
drauIlLa. Sioph LiiufCcr, g*oa m-. Cli^ls hum 
than SB bLIL Free details. Buofi Brake 
E'Iimlut Com.. Lake St.. Uhlcaac. 



AVTO STIPPLIKS ANA LtlVJFMEMT 



AUTO -'Bubblr-BftLh 11 nowder flimDllflea 

car tamthiHR’. ClmiM RUlckeT. CEMlCf NO 
ehamotsing or dryniR. BrL K hi™ Lnntrr. 
Non-mluncu^. Fcwdcr Icr 3 car wsl-iSluirk, 
25o picphaLd Mnnrv-back imarantee. Btna 
toazy. Aut* 1 BiLbbJc’Riith." Ho* 31&-M. 
&ronxv31le. Cf. Y. 



NEW: Pocket slu Lester lor Unitlqq 
coikdciLsci^. colls and manneto condensers. 
FIurs into IerIil s.wkct. Otiaranteod only 
tl.&ft. Lewht A. Lurd Mfs. Co.. Marackllos. 
III.. BK. 56. 



BAROAIWB— Welders. MUkiDT^Bsera. bat- 
tery chargL'rs. c*r ^aflhero. Liberal trial. 
H-rnu; Write Hoburt Equipment. Bo* 

M-ftll, Troy, Ohio. 

REFINE Usitd #11, hiAOhlnc hltieprlnia. 
g. OP. Mike Bardesty. Ault . Colorado. 
‘‘“GAS Biiv'et. two extra qiIIh ualLoiil 75c 
plus C.O.D. Etate make. ^car. Ml briers', 

37B7 Weal 5th. Hnwriclrn. M. V. 

TEUTON Bicuo— filteol sraL dr^nrn. «4 ii=c-4e 
SC iatina-. DtODS Oil Dicmplnp- For all taxa, 
£k-nd Jor circular. PJaUiti Riric Saliffi CD., 
VJ'1'2 \Vr-.:[. I.uki Rlr^-rt. ChlCflvA. 

RECLEAN Used oil wltUdut cost. fb.t- 

NciilAfii. F. G erffl n. ?^alrvlcw . Okla. 

PLATING Oiiinta lor aut-c parts. Con- 
nett to a batter?. No tanks used. P too 
navticular^ and nrool^. Gunmct*l Cq 
AV f. J. l>mtiir, TIL 



11M1 IGNITION SiLDcrohftrRcr. 
Bales at MNr. Co.. Nc-w York, 

aVTQ TRAI1 . EH g 



to. &. 



M-EAPY Ngic PtaiM for nlriE Hew Jim. 
Da-ddy TraLletK LclCI ilU i ri l; ::ix modem Douse 
■ rail ntH . Catalog 10c Also now odLtlcn of 
’J'rallcr PblldCT^ MjlimihL and catalViT 
pfcrts, supplies and souiuoienL. Price 25c. 
Both J5c CMtst&aLd. TralLcr Bun&Js Co., 
5i£lI-A PultOn St.. Wfttiaou. WU. 



MOT<lAO¥€LEa. &[ CYCLES. MOTOR 
SCOOTERS AND RUrPLTEB 



BUY A Kwn moiorsemter. Best ihc- 

GiaPlcully. Supur-puvn-r ljirJo. 0; fluLd. 
clutch r CLltdlw tLllld ! Literature 10c. Keen 

Mlg Co . . Madiaon. Wticon sln. 

BUILD BonsatlonaJ. clutch-oneratcd, 
motorsipi^tor spcrfljtcr ; flom-oi( B tc kit »an 0& 
— Pork $ 2 . 35 . Rm;tL dimi- lor pliLn.-;. Iltera^ 
tore. ZLpacoot, 3522- J NurltL Tru.V. Chl- 

CBRd 

SAVE lOVi'. Build Carnet motbrscootcx 
now. Btordicst Pam available. w> Ktip- 
r-Lv‘ pJirLs, tiren, WtlccL, OLUtorK. LLltru-- 
ture. drawing 15c. Comet Ctc le Co.. Box 

litaa. Modason. WLfioonxIn., 

,L WHIEZER'- Bicycle moto-r. -quiet, de- 
nendablo. 4-cyclo. 1 ** h n. Bicycle atritc- 
turc not weakened, center ol gravity un- 
chaxiR^d Looks Ukc invUjrcrclc. Easily 
ImLaLlud:. F'urtliar Lnlurmation anrt :ii-ar- 
VSt pliLLr- Ed 4*e, ‘arJ L« Bretne-Taylar En- 
ijlneerbng Corootalioh. 7ilJt McKinlev, Lon 
Angles. Colllornla. 

BUILD Power scooters, midget cars. Wo 

Jiilppl.V Una, whrcUs. molorH. I^'wast 
uFLCCh. Betid lOt for planx. i:Ll Doild-Ur- 
Own Devices, DepL. fl-A, 535 North Park- 

5ic|p. CbscaRO. 

COMPLETE MpLnrsDrKitfT 
$3.95. Easily built; cataJc*i — work! tig ularts 
—25c . Mid west. B oi ]& 5g-F A. _ Ctilca go. 

NEW 1.2 H P. gasoline engines 119.95. 
0c?w?trra oc-mplclc $ii.&5 Cloar-Vue Co., 
Ohiv. 



STORAGE Batter Jea for bJ-cyclas, nn-ntoi- 
cycles. TnotorsMwtirfl a nd JiLbdL-1 boatc. 
Btorugf! EaitiT/ fcvchanzc. 14651 KocheUi 
AVO.. Detroit, Mkh 

MOTOKCYCLiaTB. We can save you 
tnonpy pn part? and accessories. BaicaLa 
flat and d<iCO.t irti^. ILtpat rated HendiThon 
List 10c. TrLan^le, 1111 WiutiLnKlon. CM- 

fflJHJ. 



MOTORSCOCThNS! Standard, deluxe 
deUverv motfchi Klbi $io.P9 up. Oomnlcle 
-plans, 35c. Slilppu- MldREls, Uox 543-MU, 
^anravtlle. Ohio. 



17 SLIGHTLY Used motor Ecootejs. lat- 
est modeLs. ftitbmrly for JILSOb a nrl 

UP. While they lOuL £3-5.00 lelcEl. Writ-n- or 
-wire for free catalogue and Infti cnaLicm to- 
day. &rm VrodinR Ca.. 505 Penn Ave., 
WilitLllalKiirff. P-riina 

BICYCLE Metor-OULbOurd, ridiffi on own 
pneumatic wheel. lunLo? and hekvy d-.it j 
irntdi-l:: MichaTtlson Miif. Co.. Debt. MP, 

Am Mtemiri. 



MC5TORBCOOTERS, IdldR^t mraF Eft»- 
iiv bunt C-omPlcte olans and lileralutfe 
*n wlieulf, -tires, motors. tTg-nsmiHslona, 
etc . . 10 c. Ud- na aLr-r. X T a.iontoivji Pcn.na. 

SEND 35c Pot 1911 Handhodk: or Infor- 

in.it i do Lbts HOW arid used DUTt* lor Jd- 

dtan. Hurley, Ex-Ilim BdpLz, Cast 

Grand. Pea Moines. lowa^ 



MOTORCYCLE. Farts. ater-ssOnn::; Mtmi 
rompktc stock. New and used. We spe- 
Ctala&t pn mall erd-cn. Whu-t da you need? 
35 page c-atAl-ofir 10c WliJiman Motorcycle 
* BunoLv Co.. 405-9 SooUlwusL Bird- , Kun.- 
m City. Mo. 



ALLOY PUitorw J3,ryi— Hnrlev. Indian, 
Hendertou. Excelsior. Cleveland. Cylinder 
grinding, rings, hearings, gaskets. LbaJua, 
ripr<ickrti, hrlmrtx, grsggtcs. accessories, 
parti SLLW and u.-a-d lur tesa, CatalomiE 
and wings nln 15a. Ballak. 511 N. Oih, 
flt. LauLj, Mq. 



MCmiRCYCLEB. Reconditioned. Netf. 
used, part? and accessories. All makes 
Large $t«k, BgtRaJp.1, Dlbstrnttd cata- 
U&, L5e. Indian Motorcycle Baleb, 

CLIy. Mo. 



AVIATION 



AIRPLANE And engine- nnnrhjiniEr? tk- 
amlnatlonfi. Now authebUc quLe book in 
question and answer form. Why fail? 
Only $3.00 far bath eKamlnatlons. and 
C.A.fl. FOOtoaLd or C.O.D. Qiiiji Sy^it-ni, 
Pent. M. 1435 Flower at.. QlendaLe. Calif. 

PROPELLERS ; ALncmf t sUppLIn; Cnn.- 
yersion narts — Motk-L A motors: American 
Hea airplanes. -Send 25c for Illustrated 
literature, Univc^al Aircraft Co. Ft 
Wartb, Tcxoj:. 



AIR MINDED Young men Interested In 
training for entering the well -bald Held 
of aviation w apprentices sec MCaS ad 
Pago 22A. 



JUNE, 19^1 
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BUILD And cl v your qia motorcycle 
powered monoplane. heme. Easr. cheap. 
Tested Plan*. gunrontced. II. 0*. Au™ 
T-'-rb Rex. J75. DL L u.rltKirn. hfi-nh. 

PROPELLERS AIL Ly-pus, app-rored vood 
nrooEller repairing. ChlilLul; 10c. BiLtiki- 
Mn swell Froneller Co.. Ei. 7, Ft. Worth, 
Trxos, 

yeSKEhJjB jofc*l Thousands] Read Ma- 
thifw SLpp pjgest. Irmructlnn. Informa- 
C.Llj:l. Cg jfl y IQjC, 305 ATinlt Og p. C tij^gg, 

AVIATION Wants mprr Lincoln trained 
IYIlij fOr u ■ j : ; L L L rj 3 l ; j.-; uLrllcu: lunch anLcH , 

aeronautical cnelneen. aLr&lane factory 
PiwhpnSfcs, Commercial pilots. Tills Lin- 
coin Gu‘. urcuiKuciL Approved School of Av- 
iation Placing K-T aiJ-j.iilt:j In One big pay 
positions OnoDrtunltleg for many more. 
GBtir&vx fmin fl weeks to 2 years pfrEjKLfes 
lor LfUJiiud Liiie rjnplovincnt. Reasonable 
rates. Write LoUuv fur InEaTmayon Lin- 
coln Aeronautical liu-tmim fine.). 2ftna 
Aircraft Building, LjocoLcl. Nebraska. 

Allt CONDITIONING AND HEATING 

AlHCOMDITIONrNG PLanS *1 (HI Erwy 
bo build. Cheap co operate. Waynt E:lk:,- 
ciHr rjnK. OnpenylHc. priLO. 

FURNACE Hlowars— in. 50 tip; " attK 
blow***, twiJJn^ blowers and au ecndLUon- 
ins UHJwers— all al^Ks. Guaranteed. Write 
for literature, itavuuida Mdif. Co,, Grand 
-Rapids. Mich. 

AIKMASTER 20 Inch ilr circulate 
(.32.5*. \‘ 2 h.p, H^Kthrr motors ift.75. 

Evftuorfitlvu cuuUt cuinpi; 7&p Literature 
one dime CMCD, 3425 North L vn]], Chl- 

■UIKP. 

BATTER I E». GENERATORS. ETC, 

GENUINE Edison storage batteries for 
lighting. power systems. Constructed like 
a watch, but llm maxed ns our battleships. 
Non-acid. Odorless. FI C trr-n year life 

Lope unconditional nolatlind guarantee 
Wonderful bargains m liirLtt pLauts. Luw 
sritM. Free iLhcuE rated literature. "Sec- 
Jav" Batter? Company, E2 Sterling Avenue, 
Yonkera. New York. 

EulgON Lifetime storage balterlrs for 
LIrIlI and power, Eliminate atld bull, try 
dresses. Long guarantee All kinds re- 
built generating pla.nt.-t, trip tor 5. and mls- 
LtilliL n^nun articles Qt bargain prices, Frw 
jjllHl'L'i+Linv LLlumlurrh. T Haw lev Stttith 

Cd.. Croton Fulls. N. Y. 

CXECl KK l L St'F FL I ES — EQ UIFJHENT 

NEW Free catalOB — IQS* farm cleclrjcal 
lErms, LrJay Manufacturing, 2*7 LeJay 
Build in g, MJaineapoll^, Ml TIP- 

12 VOLT Trunk generators £ft.;50, fine 
for bauery chargjng Ijnrgaln cata- 

logue. State Ignition, 52 Cutleriun, Cb-L- 
cerp. 

FLUORESCENT Ufl-IdS. Mate your own 
BKturrs Comolele olana "J5c coin. Box 21. 
CrS b Orchard, Kentucky, 

ELECTRIC Pencil; WrJtea-en^Laves all 
xncLal^. tl.Wnwtnaid. Beyer Mfe. r 45 15-H 
Cartaga QroMe. CrlnjcHHc. 

FLUORESCENT SDcturen — Wbolcsule 
ptlcc? ocncrjpuve citaJoftue. Naturallte. 
JflB Ardmore. Chlcugo. 

FLUORESCENT Flitu^s wtred and un- 
Wltcd — all sj 2 um, code .^pfTjfi^ulagpn Pref 
circular. AmeiJean Fixture i Uniting 
Go.. C5li W. Jackson. Chicago. 

ELeCTftIC FENCING 



NEW Tjpe fence vlertfltler easily made; 
from -auto ceil. Complete plans and cat a - 
tpsr Iflc. Mapiifricturing. S47 Lc J117 

BqildLhg. MIcinrapnlLt. MIfiel 

1-WIRE. 6 veil units. 12.75 complete. 
Wholesale Fence. Halea Corners. WLa. 

WELDING— SOLBEKINti—FLATENG 

BARGAINS. Demonstrator arc velders, 
Kg-vslicvr and elevtrlc d:ritve. Butid vour own 
pnrlublc. AOve 4&IM1. Librral trial. 

terms. Write Hobart. Welder Exchange, 
BOX M ; G12 Ti-Q-. Obic; 

BUILD Industrial arc welder Ircm sa 1- 
rp parts. Atcc. Lrfri Utah. 

ANY Ring, small brwwh Of Other 

small ai-LlelE 7DK cold plarud Si Oft Silver 
6Q-r. We electi*- plate anything. Prices 
reasonahlc. Work guaranteed Estimates. 
jjDlurjn uLi lhl tree. Frank Lohmifr, Hi-fi 

Limn., Burtmnt, fallf. 

ELECTROPLiATER For laboiaiofv. shop, 
boatnner. Choate Manufacturing Com- 
pany, Jlfli N. Prdimipip. CineiinnaU. Ohio, 



PORTABLE Heavy duty plug In electric 
flame- and art welder. TWO". Burn out 
proof. Rods, ELUXun, Rngglrs. GuuraPteL-d 
S9.G5. Cornell Welder, 425 JcHetaon St., 

Brooltlvn. N. Y. 

ELECTRIC Weld-er bar-fialns. materiaL 
plans. Particulars. Maulsbys Electric, 

Fsirmont Wrbr 

D.C. Arc-ucLdcr. Dm Id It yoursell trom 
automohile xeneraton. vehLcle motors, 
light nlant rcoct^ te-rs. Flans SI. HD each. 
WL-ldrrs Club AD-34J2 M-Mart. Chinas* 
Fnz jalf : Yrhlrle ^lotara. welding supplies. 

A.C. WrldeK. oSstia. material. Free IU- 
Eralurr. IIuLnrr:;nn':; ficTvme.J^antOP. Krui 
BUILD 5Q-2l» Affln. a-e welder for (tfi. 
Several mans £1 Oft. Intaroiation dime. 
HI -Point Electric Products. Deut. W. Belle- 
fwitfllnc, Ohio. 

MACIIINPh-l'n TOGLa AND SLFPLieS 

LONMOPOWER AtLEelliiLePt COLLVcrtil 
an? hand lawn mower Into complete pca'er 
lnwjimawcr. Agenis wanted. LanracDDwer, 

4020 Laku Strrri. GbaciL RO 

HUil.n Ypur nwn machine tools. Equip 
Vppr ^hnn nl big savings. We furnish cast- 
ings. materials, blue prlnty for milling 
machine, shaner. bHnd saw. ami 31 otb.Hr 
nirtiil and wwxjwortclnR teals. Send 10c 
(nr cirw SH4E, 32-naRc. Illustrated catalog. 
Lewbe MftcliSriE TnnL fPo , Dent M-li. Ron 

116. Sla t Lon A . Lm An adir. 

HAND Sindtr — Unique. 3fic postpaid. 
Includes extra flllera. Jay MnnEtf Co.. 

N Cicero. Chicago. 



CLEANS Anything grease dirty. En- 
gine. xlartcjs. generators. &ench tools. 
Operates tin 30 Cn 20ft Yb. r :. alp- pm.iurc 
using ordinary solvents. Handiest urn 1 in 
the shon. Als* sprays paint. -S2.50 post- 
paid M. B Brown. Manufsaturer. 1425 
Curuiiado Tsrra^p-, T.ik ATiRCles. Calif. 



SMALL Electric motors with flexible 
nbatu. 13-25 pnstnabd. McConnell. F.O. 

BOM 55. RfceEae. Win. ' 

BARGAIN — l 2 lip, iiLDbarx, flfl cralc, 1 
bhaii;. IL0 von. remanuEaetured. guaran- 
teed. tft ?fi. Send check to Erie Electric 

Co. 13Q Ghnrtb 3t , BpJUIp, N. Y. 

rtlR Cwtnq±W«n S&.K): 2xi 

■(".OKI; 2 [ L-Jt3 SS.Oll: elcirtrlc dull^ F* In. 
*5J b. Free folder. NatKceal, ID 15 S. 

B talc. Chlcagift 

MOTOR WLndJbif data, diagrams, wind- 
ing lesions. Fartlculais. stAbio. MaL ut 
naKa fTH-J3Lpany . Rnx V^3l. K ansas CJtV. M ft. 
In KVa tldV, AC. genera tc-rs Utas.M-i 

Eithnr .iilitiK. MOLtl :,. tOO.v-nrtjrrn. State TOUT 

needs. Queen CLLv Elect rJc, 519 South 
California. Chicago, 

BOATS, OUTBOARD MOTORS, ETC. 

G ENUINE New EMtirUda and El Id -Put- 
board motors eidw as low a.-: S2ft. 50 fs>lbH 
smalt Iransnortatlcn chare*. 5 Down nay- 

Iln'iiL as l«w lls Sft.lXl Fifteen advx:mr-i 
1HS1 models to ctioe^u from Wrltn f<ir tAl- 
slogs, boat diroetcry and handv Boat and 
Mnt^r ScU'ctur n|| frerl Address. Evin- 
rude Muiors, 4512 If, 27th St,. Milwaukee, 

WJa^ 

KAYAKg. OutlMwrd^. rowbwit*. duct 
boat?. Wcldwood ready- cut klta. Catalog 
F Grc-Craft BoaU. Mlllbur n. Nrw 

NEW Tyde ekectric outboard motor made 
frnm aptn generator. Use* car battery. 
Complete plans J0 l. LpJay Man u [aCE.prlnjr, 
^4 7 LrJflT mm ding. Mlnncacwlla. Minn. 



WANT Used PTOwjllciy. sear pumiw. 
StruLd, ftLc. Wm. Bakes, Pnnd Bt , QplP- 
cy. Hsm. 

TEN Plywood bant plans B-*?. Free cat- 
alog DoatbuUdLtLK plans The Rudder.. 15 
Murray Street. New Yterk. 




LA'i'HE. Screw cutclnji, eaaLLy MMistruct- 
nd. PLoiu 25n. Hc( uncled. Eplrco, P.O. 
Bait 114 4. LiiLJj An1 an I a, Tr-Mjus. 



SMALL Alairunam. brn.^ ^nd Iran east- 
ings. fit c*it or vpe*hine-d. flrnd sketch, or 
blueuTlnt fer quotation. CSevcUnd Tool 
Ca.. 4256 Warner Road. CLevelasd. Ohln. 



!M PROVED Hammer, hau, wItl- ^Lrutffti- 
rt, and "1 otp lining. Circular Iroe. Brt- 

ter_Thijiph; Cy., granite City. 111. 

1 ■ V ' PULLEYS. BtceL— Eira l^ ih -'5 w : 
5 lor il.DO. Qtve ban'. Southern Frod- 
ucta. Indencndjence. Missouri. 



MACHINISTS TuuL cbi'qij; at bargain 
orlccs. Circular free. Ceuiideif, 3503 
l^:y. Bcrwyp, 111 



POWER Warkshop— *25. LatlU'— (3ft. 
Cutaloir— IQb Supply. Newfane. Vermont. 



FRECTESlON Bif-lL Lucrr EUe vith hooks 
Uina tl-OD- Ruproco, 55&fl N, HermiLage, 

Chicago , 

PLATES Ftninbed cast qt ^tecl. alio an- 
gle. surface. Ta Ltu TaaL Ca. , 1,6317 gap- 
ford A^e.. Cleveland. ObJo. 



WE BUY complete niuiLs. Inthc*. shap- 
ers. mLtlLnR maeh:ncfi. driLLs. bronsns, mu- 
torrt, rtc. Stelobrrg Machinery Comijarij, 
1J32 Lair Street Gble-ffO. Ullnol*. 



ia r, g,v-' WILE.AHD Laths wLth gab. No. 
2 Fratl i Whltnry hand milling mafltunr. 
four step cane UrlvE. WtJ[* for E-ali »ar- 
i.LcutaT». Ctnclnn^tl Machinery d; SudpIv 
C ompany, 217 E. Second St.. Cincinnati. 
Ohio, 



RNGEVUS, MOTORS, DYNAMOS 



*;> HORSE. 110 Volt. IndtlClion inolOrx, 
HebulLt. guaranteed *7.25. other alses. 
tv 1 1 mat. Auto BuddIy. 2247 St. Paul Ave.. 

ChkXgH>. 

BARGAINS — WtUtr?;. eleEtronEatlng. 
motor generators, g-iarantcrd. JlbHral 
tifrni?. Write Hobarta, Box M-514. Troy, 

Ohm. 

HORSE. 3455 Sin'fri. rrpql^lpn ielUml- 
tian-aLternatlng motors £0 75: equipped 
with 5 ft. bull bearing flexible shaft 132.0ft. 
B utler Eh-LtrJ-L iSflo Mi I w UN* i-c, Chltt gg. 

BARGAIN Fricrlkt Motors. fanx L 

grinders ; drlEi; home wot-ksliop loaln; Buu- 
rescent ugtures. MalEorder Electrle. 713 S. 
Di'iirbarn Glura^o 



BUILD Your own boa l. Bay city ptr- 
fn bn canon saves tlmo and money. Fay as 
rou build. Engines. Fittings, equipment, 
lumber. ItU'Kitlu^it. Caulnguc Lira bpaU 
9 to 9ft feet I5e. E3 h CLly Boa La, Inc,, 1552 

Adams St-.. Bay Cl tv. Mlchiaau.. 

MARINE POner— EOxlly ataaV^rt MU 
Ford motor (domestic And larHgELk -with 
Oho narr-s and kits. Complete eataloiue 
£Sc (cam). OMfiUhspn. Lawrence St.. 
PhLladulphEa, P^nnu 



BOAT BEueMfllils and full j$z? aijl-to- 
s-haac paper oat terns. *3.75 up. La Lest 
dtiUnw. all tVbc uh'usun. 1 beat*. 5-35 ft. 
IilUitratrd "BuLld ii Bruit' 1 eatslew. Ife. 
(Book "He-W Lb Build Boat*," *L IK1; ma- 
rine hardware catalDg. L0e.> Cleveland 
Uahll Blupprint Gp.. Station A -86. Cleve- 
Land Ohio. 




BOAT Deslgpeirx lire hlgbljp paid PrafCA- 
aEdnals. Complete muree by mall. Cmalog. 
Westiawn. Montv I Lie. N J. 



14 -FOOT Outboard runabout. Build Lt 
ypu rxplf. Eosy-to- follow Jnstnjellaos 15c. 
Fi!-i7u Ju r MrthatUOK Pfess. 2ft0 Ea.it On- 
tario, ChleagOL 

SPOUTING GOODS. GUNS. FISHING 
TACKLE. ARCH Eft V, TRAPPING 

MAKE Your own beautiful realistic tali 
getter minnow lures In ^oEora. inr prom, 
aibd pleasure, SjhilpU'k InMtrueLJons and 
material for iuvexal (11.0ft Samoles. large 
11.25. small 75r. Semi- Artificial HLnnaw 
M fa.. LQdgQPOtft. Mb, 

FISHERMEN —Mate yuur own sinters. 
Free folder. Reading Inatniment Co.. Dos 
tft. fteadmg. Ponna 



32A 



POPULAR MECHANICS 

























ATTENTION ! Hunler* and fbihnrtiitn 
— Oil your parly LugelhLr and lukc ad- 
vjmtiLKr 1 ii r ihJtt uijccrcuriitv, Four ''4; 
laiNiibr whips lor Fifili! in one of the lorgrat 
spartflinan'E clubs In nor l hern Michigan 
Modem Club house. golf coutse and uthr r 
f- DOT I s Severn] lflki?S and tilLLkii nl IrauC 
B-trCfima fl.?5f> ux-rtsl all teUCt-d 111 End 
n I rLr ll.v private. A tallli Mtu With each 

mi mbiTsbzD. All diiEtt and taxt'fi O'lld Un- 
til 1542. Tills IS strictly a. RPCitllu^ th.lb. 
For Til j] narlicuIuTK arlcr ownm Lloyd 
H133, S5fl Lga Lmclus;. AM 1 .. FLI tv. . MicTL 

AUSTRALIAN Boomerang 2Sie. Big cat- 
alog— hundreds vnUmbie atem:. -iDe Mid- 
Weat Sunnlv. Dns IR.59 -EA Ohin.iuD 

GOLF Clubs, five club matched Kot 
S2.5 fl. LincoLn Surplus, 123 anions. Free- 
port. lit. 

&ARG a !N£! Gun cii.iii.3ug 5 l:. fah:a K 
n Lin. log 5c, Ciiriitia cilLulutf IQc. archery 
catalog 5c. medal-award catalog IQc. jrolf 
catalog 5c. Waithiil's. Fir&t-Madlson.-PM. 

BoaUtr ^Wash. 

100 USED Cj-Liihs, A lt i l . Rifles. List 10c. 
Frn^riti; s Wiilma r. Mi on 

ARCHERS; Lcmonwoed largp-t IH1.W5 
with CKri;pt|nnji| -t:ilk 1 and .smnntticwjss , 
(T.(iO p^.tpnid. Calais i:-l materials ■ 
tuulujiiunl lie Bus 2-il. MarwlLLc._Tenn. 

ARCHEKV Equipment: caULlngue J rec. 
Mad-West Archery- liJa'i-A East 75ih. Chl- 

MSi . 



COMFLETE CsninlHfl. hunting eaulD- 
mr-iil list'd K1LO&. Catalog Stamp. 

Fur CpiEiuan y, C uOp t-ra Mills-. Miiiiir. 

BOW And arrow tic. 1 -. For making lem- 
on wkkI bow — six arrowB Postage EDo. 

Construction bwk S-lHe. CnlaloEue free, 
Artbrry III 7 Sfrlllh SCaLti; Cliii:uigxi 

INDOOR And outdoor abortu — Latent 
books— Barmiln ^Dlalw trer. Popular Me- 
chanics, CJ3 St. Clair. Chicago, 

FEOnV-IU lLDING COUESEH 



BARBELLS' We are second largest 
comm-ny. Bend (or free course. teur 
tearbc-Jl Co,. Bradenton, Florida. 



FIF.LD GLASSES, TELESCOPES 
AND MICROaCOPEIS 



TOWERFUIi Tule&COBe 45c. Bin catalog 
— hundreds valuable LtcnV^IGc. Midwest 
SupuK. Kox LilalUJjft. Chicago 

MGGEY 3” 1 Equatorial telescupL-. iaeLtij(- 
sorles. £175. M. Field iLassas. Rov Sches- 

ser. NotIofi. Kan^ss. 

LENSES — Suitable fur fsrlri . tol- 

tfiMpeo. etc. DJamctLis IQbini tu 55rnzb. 

Various foes I lensthE inoludsnft negative 

eyepieces Slight J mperipciiuii-s as small 
cllJn On i dice. Quality tu^urtnirtiL nf flf 
tern— m.Ofl otM-toaid. SaUslacLlon ruaron- 
tei'd or junm. b y refunded. Arrioriosn Lens 
Cnmna c iV Jili N&rlh. Muyfle ld. Chicngi!- 

TELE3COFES. MIcrMcaMS. blnoculara: 
bargain TJitatoK ire.r. Jirmvrwconc Co., ft 

West 2^Lb SttL-el. New Vark. 



ANTIQUES. RELICS. INDIAN GOODS. 
CUR1QS 



SWORDS. Pistol*, daRE^rs. armor Ll,a4 
SLVc. Rnbcrt Abui*, B&fl-A LexmKlon 
Netf Turk. 



COIN Banknote. 5D dlCTerenc .-tomp* 

] OC StUirt Rpaeh. Qtlv. Qh-lo 

INDIAN ArrQWs. J-aLrtbflW vuritp^iitJons, 
irSaclul Ln.auc.lvb. DALI Mc-KJJlOp, Re ft Jim. 

Smile. 

ANTIQUE Firearms, si-grct. dasKTn. 
lrduin rollrji. Free LLsIs. Nagy, $ (South 
it;- fci riiiUdeLu-h la. I A1 Fennn. 

INDIAN Relics, c-d ln.t, biLLs. sc-nis qry.;.- 
tfl|. 4 . cns-lus, etb. IllUMrated caialuR 5c. 
ji.il- acLcient arrowheads l^.OD. H Daniel, 
Hoc Spnnfi*. Arb 



CIJINQQILLA'S Indian Craft Mi.ua; ucn 
Handiwork ol all Indian tribua Jatoalca. 
N Y, 



INDIAN nelio- beadfeOHt, eeibi, CUfLCA, 
mincrn^i. o>d g]&£±. Cacalog 5c. Indian 
Museum. Osborne. Kansas. 



TAXIDERMY 



RU05 — drizzly, oolar. blaet or blown 
bear, filter rnuunraLn lien bohoat. 0070 te. 
leopGid. a i anae head*— D-ier. alt. a-hnep. 
antetaoe. tnawt. Hundrtda ol choice hoco- 
Leik'el-- a I un iuai aLSy luw prices. Hi n( gn ap- 
proval to Mllabla per-EQiLSi unvwbere. Write 
today tor eelretaon and DrLco List. Jonas 
flj-pg,, 1045 Brttdv*! 1 . Denvrr, Colo. 



DUGS. FETS l BIKDlii 



PUREBRED EnalJsli ShDoh^rtC puppies,. 
GUniranlced hGet(?r£. Somvkcnncl. Willow 
Springs. Missouri. 

PUPPIES, All kLnds: frrcdcuLlit! Boole. 
I IK ph-nUiy. rt'LbE.nljti'Ll b ri-L-ds 25c. Royal 
KenncLs. Clia W._H Y._ 

BEAUTfFDT. FurP white puCLtc dutfa. 
A ; il Kr n ci ids Mciic, N. Dale. 



TREES. SURL'RS. PLANTS. IILKB8 



PL ANTON EC i VI tomans Hi H2 (Wil Tur 
Jarec-r. beautiful Plants i-ml packaae 
- I5l> Eallv-ns, 25<— EallOlli. FLanC 
Grow Lb. Frodutts. Mu 7 Miil n. 3a Linas. Cp-II (, 

COLOBADQ Hiue Sornca trere- 2 Y?-** 
□Ed, e^tiiL alitmir. 25 fcrreuaiti: fur Si, .-DO. 
ItUL'ki Miiun Lul ti Evergreen Co.. Dept. 
All. Everaicen, Colorado. 



POILTRT AND FARM SUPPLIES 



DEPENDABLE ChlOkii, sa.fls per bun- 
dled lid Twenty breeds. Oldest Illlnois- 
U.S. JiuDrovid hatchf-uv. known, for fair 
^riiLirm. Chcfltndt Hatehcarb'. Eoa 40. 

ChE^tnnl. THirm iii 

CARNEY Cuia y£rt|r cusl.v SlU on nil or 
electric brooded hinvtt loaned voa to brood 
rour cblckA If you buy my superior « L iar- 
ont-red chlclts. Wyjto for 1'r-ee cataloir. 
prici" list, ar.d rcmoletc delaals. tamer 
I II- LClirn-. Bux ill'! ^heLbvvilli' lntl 



BE Your outti Luks. Make bfruhry and 
eces pay you dally Income. Magazine tells 
how others succeed. Five ycats £1.05. sis 
mnnChs. ] 15^7 Poultry Tribune. Deni. E-10. 
Muileil Mortis. III. 



FA EC M MACJIlNt HY AMI SUPPLIES 



GARDEN And &mall farm traotors. 3.i to 
S tigr-ip-ptiM/ur, 175. DO and Up. RLd« or 
walk. CHtalog free. Shaw Ml- Co., Dtps,. 
PM-fl. galesbun- Kansas. 

WRITE For fr^c. b-z iufi ira^ior nnrtc 
oalaloiruc-. all nuLk^.s. Trt‘U3L"tLduu.‘ii sn. Vines, 
Sadafaeilen guaranteed. Cttnral Tractor 
'A :■ i.-V. I ng_Com urt i r- ._ Boom . lo ' ^a. 

FARM And garden tractors vou can 
buttd. Comoleto ronslructlonal details 35c. 
Uso old anto pci-i* FnrviLar M<Thp,nK4 
F ri»a . Rguut Ctu 205 E. Qulbrlu, ChjtiuKu. 



HHMS-FARM LANDS— REAL ESTATE 



Qt^Ta 10 rtcrcs. lively bom*’ — @ 

liLr-* 5 <' r«wn.s, h:LLh d Cqrnzicf, vlrc . barn, 
ucc.: ELL'iif ^LLEaife. eon '.enkent several big 
cities | nicrc 1 aranos: only 521^5. Fhetd 
pajre -ii big tree c=uhLuk, StroilB Really. 

255 -F -rib Avir. NV* Yurt CLlV. 

THE Hj uh Lands o( I^iiaalami where win- 
ter brans? nn :dtr acre* Law prirts l|b- 
h:jjiL trrma, dfu.-iiTJU'U'L 1 - feiCcx bt'iil iluuu rt- 
oueHt. LotLa-Belt Harm Land CamoratJan. 
5*5 R. A. IrOOK litd g_ Kan;;a.^ ClI ;. J.Iq, 

GOVERNMENT LazLd— LOe aetc Up. In- 
funniitlen all t LO t--- 25 c. Nat. Tas SvrVjit:c 
Duii'flit. 1 557 A MElestte B ldr.. DctrpLL 

JIORE New fnrm land Wash! baton, 
UluuuAs. Montana ldah<i QrcRon. 
Naith t>ak4itu. D^p^ndablc- cr-urn. favdr-- 
able eliJMAte. Write fur literature. Hat of 
Lvbleal bargains. Specify stale, if. W. 
hjw. ny Nprthrrn Ficifle Ry,, St. Pant. 
Mlpn. 

45 ACRES. Near White Rlvrr. unlrn- 
Droved ; poultry- land. Slild ^ dawn, £5 
nspftthlv. Frvi^ ll.sl and Uterafitre. Hlih- 
h:ml. 2l€ OrW^hTirt RLdii.. KailHdi riry, 
Kiina. 



PROFITABLE OUCUFATIQNS 



INEXPENSIVE MutlHhl teaches brOCU- 
al>Le showcard wriUniE. Farreater. 451 
Broadway. Neu- York. 



FRQSFECT Valuable minerals. f&sstlB 
booklet tolls haw CUr OcpLugLst. ISl* 
LyndoLc-, SupLh MLiinrapolla, 



MAKE Your own. Flexible Mold*. Btoc- 
JMLiy, Art Guud.i, NuVclLSe-s AiLidcLal Mur« 
blur Flooring, LLouLd MarhLe. Lcteraiurc 
Iree. Keinleo. Iflft. Park Rcdae. ILL 



YOU'LL Like leail vujlclii ULLrruti. lable- 
wa tii. maklnc cnieyocd gla.44 nasn^olim^. 
alsns. Wme SniinXte. Plater. Mn- 

rlen. Indluzia. 



RftlSK Ghinehllla rabbLUs far us. We djiv 
Lid Le fljjt ddllur.H each. CaLailuu unci con- 
tract Idc Book cateloa. V^r eiUNeriDUon 
Rabbit Magazine 25c. Stall I i. S-i-ujc 15. 
1 1 i:l ULL-:-. Park, Me 



STUDY And become a licensed n?flctt- 

t3or~cr nC tli-!" view chglagicu] rallgLuua 
rnnur-ptiun mill'd "OneriMia" fur IlliiL'Il. 

hupDihti&f and prosperity Uit tt It and «th- 
ers. Home ntudy courtc. ExcliLslve terri- 
tory In your district now DDen. Be flrtL. 
7 0(10 word booklet (rec. Write ' Oncnta 

^ioc -i rt^. " Ho* TL Sion^ham . Mo j^. 

RAISE Angara rabb:L;i. mmk. silver fcoc, 
canaries. pbcJLianu; VnluubL.- bookiet l-Dc. 

GrlnaLeatl'a. Cn rrujlLui; I S 1 1 1 1 l: i .- . 

MA&tN Muuey razning bTaJliT?. WUh 
DruiviiT'.'. Ballery Breudcrl, plus gpod 
rh:rks yen tiLn y, tart brcizlr'rs pml - 

Rftbly sn i to IQ week^. CoiuplfU- biusLur 
ulantij a si Jew at £27.55, freight paid. 
Small down payment, easy term*. Tree— 
ter dti- [-!-'? iob r«ige ratatoK exnLaininsr brall- 
rr Ij-.i^Leli!S 3. Drawer Miff, Co- . RdS H4L 

O 1 . Li tier ni. 

BE A Dgntor of McRuspknw Remark- 
iibl !' -dilzglcLSh hi'allrig nl'ntem. No ruDiiipn- 

Jc-iLjon. no apparatus. Easr. lnup«D|Jvt 
e-crrcEDondence course. Ytthtahle InTorma- 
t tni> frer, Mria^eignee. DeLftnd. Florida. 

WILL You give ua 5^ JlrtL *550 ^du 
mtky ' J AftrrnoOPVj free I Work home. 

fl Ol'.O =n :: u I ll r*P0ftod t rxcra L ionzil — full- 
time 1. Exoeet Eurorfcae! NaLleoaL. Bos. 

I'M. Ran Bernardino. Calif. 

Sflo.un WEEKLY Made growl UR- mualri- 
j-floma for ut. fresh. drLed. DoudnSon pat- 
i'iit 3Lii55a Free tDiwti. North American, 

iflSF Yongr. Turomo. Canada. 

ANNOUNCTNO New home study couTte 
lo otyinnii-rgiaL bakins GbWfc Held. Nearly 

druif-'b^Kui proof CumiiLDn natLuul educa- 
tion annlcieBt. Send for [ t-ui' booklet Oy- 
paitunltiES In the Bakins Inditalrv" and 
rMfuir Fluents National linking institute, 
133 5 MJehLgun Etep L 3 *33 Chicago. 

ANGORA Wool i iibbltn pay. America's 
faaleit Kiowina- indlustn. Start now. 
Dt.Vnr^ RabbL’- rV Qnker Narl b Da kot a,. 

START name businrSS ZutiLlJig roUCrece 
earden furniture, notterv. hlid bath, (low- 
er boxes. Amadnir profits. TlIiiBtiatcd Ln- 
^tnirtpon bnrfe aSr PoDular Mechanles. 
250 E. OntorJHj, ChirUgo- 



ROGKH, PERlGDir.%Lft L PIOTriiEbi. 
POSTCARDS 



5c BUYS BiLck ditod magazines, frito- 
J-Lk 3 0C Irciundedi ILsLLLlh buuk. 1 , baOkLetw, 
nhotos. arta studies, etc. Cleeponc's, 563 
Firsl Av-rnue. Ne-g York City. 



RAISING Rabblln fur pruflU- Tell* yuu 
how. Zbt. Gough FubllShlOtr Cu. KiLZLMtt 
cl lv. Mo. ; 

S5e BRINGS Aborted Tlrwa world fa- 
in uuh susignuliiL gardrci^, E 13. Boat 

65, BumniocvHlc, B. CL 
HOOK-^. Chunk full of money Emkin? 

J ■: L i 1 _ i .-- , pLai:;; furtOulo. 1 ;, infaiinaUpn. 1.L1- 
ermfure free. ArehLe F*x. 53^ IScii St., 
O^klarid. calif 



MAGAZINES, Back rnzcnbi'jx, 1:k L 2c. 
Mjfjjdpr Mart, Roalm. N Y. 

HOBBY Beats l_atogt 1 1 LIf?— B argain 
taCalOg IMS. PfrpULir Mi'khanLi;:;, £22 
El. Clair, Chicoie. 



GAM ES — E NTEKTAINMENT 



PZ.AYS, Opcrella.i, mUAtirial cumcd.Lgf, 
complete JiLLustrel JiM-ttafu wiLh eom 
Drofcrnme. blackface bXII*. vaiLdev|]]e acte. 

djulpgh. n'liUaiUH^. IbvenlSo 
phiy/. and .itiiLg;: jnUOjcal re-adinp^i, enter- 

liunmi-Jits make-uh goods. Catalog free. 
T. S. Lk-niban Co., 553 N. Wabash. Dept. 
H, Chicago. 



MArjrO TKltOKS. FUS/XES. 
JOKER NOYEETEES 



IMPROMPTU |2.0Q CiLialagatn 

Hind [ree trick L5e. Zanto'a MagLe For- 

U>ry, Wa^rrlv. Ohio. 

MAGIC Tricks, au ullju r.ph . muAJotu. 
New. exclusive line. LlbO 3c. Mac's Mmdo 
9hpp Edfi-te Main Fl Wnrlli I f jchjs 

""ASTOUNDING New parlor teltks. Huult 
25c. Fester. Box 42Gfl. QerinanLowii, 

Fcnna 

FREE TtLljl and! iLLu- Lraled magic cut- 
iiluiZUf 25i'. St. LOILl! Magic Studio, 63-110 
Dc-lmar SL Louis. 

MAGIC Bunk and 2 tritks 25c. V3sc 5t 
Box 414i rij I hi di'luhl a. 

FREE Tricks! Join Magicians' Fra tar - 
nlty! M wildly magrazznn, namp-le. ?IK:. 

InCcrn^iLiooaL M auiclaiiN Ml. MarrLn. III. 



ARE Tricks your hobbv 1 Our coLleetloh 
of irn novFlly Jokes, postpaid tUW. ECant 
NovtllLra, 323 tP Third, FltL-ibUrR]:. PL'nim. 
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TRICKS — NbV£lLles. catalog and sarm 
nk.i 19c. Eii-JUV. 56SD-F Wtnthrgp, Ciis- 
□ijtp. „ 

GlANt SutprUfr catalog! t'am-uusi cwl 
in cniLsl ! Over 600 llJlISlia ILDUS! ProfnM- 
atonal magic! FcttkoG Irlcka : Jok-rs - ‘9 nov- 
elties! Fugles! Only ior. Vick Luwiton. 

Pent. J 14- Queens Villnse, M. Y. __ 

MAGICIANS Attention: OLoiids □( Jira^ke 
ffWl Anger tJjis apd empt* hand tVilh HiyH- 
tlfvlnc marvelous c-CI^eL. a. Hindu Becret 
zinw rnyruled Si^ magic riddle ra Of send 
50c for :l Ei performance tube. three for on* 
dollar. Renan Laboratories. Callfon. N . J. 

J LOOK! Catalog 509 nmnslng rocfci’t- 
oarlcr trlcka Ifln. Re ponular Mystify 
frjrnd^i F.iitft mPMry i'lilvt taLtlLna Clubs, 
Uartl*3. CaLdlbfr professional Stage masnc 
10c. Send today I Lyle Douglas. Station 

A-S. Dallas. Tcem. 

AMAZ1HO New 165 pa R.1! Magic catalog 
noiy cm the press. 25c reserves your copy. 
Order yours now, Chicago MagLc Com- 
pany. Sno Ma*un Ave,, Chicago 

WORLD'S Largest pro fra slon a L magic 
shop kecno rou in touch with latest Tmk*, 
Tg receive maillripTi *eisd 25c IQt 1941 cat- 
ah:.: IkihJuti 220 W. 42nd St. . WfrW Ynrfc. 

MAfi 1 Cl AN Jt 1 ’ 1^'itdnuJirict 1 *.. 316 -pa#e 

Catalog pocflet. ExurJur, professional LL'LCkS- 

2Dc. Kanter'k, M-13L1 Walnut. FhkladcL- 

bhJn. 

HOLLYWOOD SpecLal ! MiiLclixu but- 
ton. catalogue. shcst- lIIusloei and lire 
trick for ^ . Mag:c House of Charles, 
BOX 60S, HntiyWnncl, CjLhfnriHU. 

COINS. TOKE\p, CTCllHOtfGT 

BEFORE Ynn buy U. S- Coins , isn-L nur 
UrECe list; 3c. MOW W/J. 329 'j Main 

Street:. Hackensack. New Jersey. 

WE Fay highest cash prices In United 
States for old col rj, tf u-5 f cents MflP.tNj. 
Large crnLs $-500 Od. IndiiiEi rents J 5 . 0 Q. 
Mlckel* $359_GQ. L I iiCulil cent* SL.flO Old 
corns wanted. Send 1-9 cents todav for 
um Htilonit, American Rare Corn Co., 
3009 TrjinapartnLian lildc , Chfrngn. ILL. 



ST AM I* COLLfcCTSXG 



FIFTY Mixed U g. and foreign coin# 
|1 09. Chester Slaughter Clen-land Turn. 

GENUINE Chin rar shiver dollars IS.M 
ouch, UmLled number. Rurc. A- E, 
XySiun. Fcrlklr. Td#il. 



WORTH WHILE racket— A3] different 
— Qjiifr dPLIar eaeh. — EataKTa-clLorv FruurJLn- 
teed 10Q BraKiJ: 109 China : 7& CcuudLir: 
160 France: 75 Ouaiemala: 59 I^n-lund: 56 
Lebanon: FH>ijind: 50 Scrbiu: n>3 Upti- 

Rum , l Many tjLhrfa, Ftfee prJccli&L Rui- 
h cU 202 - BLh Avenue, New Y*rk. 



ILL pantATED Rn La | [ cniji rJt4LLnru4i 
XOe i retur.ded i. 2000 qnoiatlcnh Jau^es 
Handall. 341 Bculh Dear Pom. C hican o u 

OLD Money wanted, will pay 1109.00 
Iot hfl94 dime. 3-. mint. *56.00 lor L9!3 Lib- 
erty head nJckcl I not buffa3e]. Uln nrcm3- 
um* puid tvr ilJI rum egtns. ^■nd 4c fer 
lurisc r**ji± UtMuT. May r dean amen p/ant 
to you. NLuaLimaLic Ca.. Dept. 29. Fart 
Worth. TesEui- 

BEFORE YOU 58LI If. 3. coin*. iTPt our 
buylnii \iil: 30c Rtowerr's. bbin 

filrrr t, HitclLfxnnB.-ck, NeW Jenuy 

FIFTEEN Different selected coins Kt 
Oddghgpy, Overland Statio n. St Louis. M o. 

WILL Pay lid each for certain Lincoln 
ncn-nkH! indlarthri-ds S2W: diirn's S3 .M0. 
fiLtiiluicLM' 16c. Fedtrfa] CniLn Ekehanqe, 
Crj]-i|[|]3>UM. Qhlb. 

pei.ooo CO* N3. Medals. rwineririqaey r 
l.vrtx trrr Murt 3 53G WilUcifrLon, Pin Ijl - 
dftf ihia • Lfl i Furing. 

COMMEMORATIVE S^4 r Columbia,, 
Lineal li. -St onr- Mountain. Lour- island. 
CTrvflliknd; Si Oil cucU. LibrL r i‘ illustrated, 
eitalbtfuc 23 1, NcJ jjLiin SIluIl-:, Sait L.iki.-, 
mate i_ 

SOMETH [No New. Liberty coin cards. 
Penny, nLofccl and ddnur cards navr 30 
dFKla.hks, Quurlrr :ind ti ilIT duLLur cmds 
15 opening. 3o?daL price 15c each. Coin 
Slurp. 15 Colpnlal-Areade. C Jevctar.d. Ohio^ 

SENSATIONAL Offer, Certain, rents 
frortE $756.60; nicki-U ilflDI> IIL1 
vaLUc coin book Ukblj.-ln d 3 U- 1 3 edjLirm. 

3D naaeB HJastratcd wltti actual blLote- 
ffrupiui. 3 p^cih! price log, American Coins. 
Pax 3507- A. Ctm-eland. O hm. _ 

GET Frofft and pleasure in coUecUna old 
coins. Send 3nc for SD-nxEe slliEslratcd 
tom eatalOR. You'Ll b« drtLpihttd with It. 
Send r«r it now. B. May MehL. 370 MuM 
BuLLdJna. Fort Worth. Texas. Larse^t rare 
ram catabllshment In U. S- t^tablished 
I] Vcira, 

FREE I Forfrlm eoln. banknote and large 
3ft nase Illustrated coin calaJosae to ap- 
proval semw mppLLcunbs, ^rnd 2c nmt- 
inre Tatlium CfrintCi, Spring fluid- 3 3 5, 

IfAjJ. 

I MAY Have l pet the scarce U. S. coLns 
rpu want. Send me list, "Meet me by 
mail 11 Whllin.cn H. KchHWUvV. WatervULe, 
Mtlnt. 



□N1TED Stales bai^aLci. Hcfc'B uu u IR; L‘ 
eo Hiupefidoua tliul LI la alm-oiL unbcllev- 
abSe: 52 dLJItrent O. S. atamp^ rangmu In 
4Lae as far back as over ®hsttv y ears and in 
fjiCG valu^J as; hLRh il^ thp dnLLiir WlLsOfcV 
cnmpmRd rnLirely dE iacr dkffrrc-bt ixtjwl- 
&i it. aLE-jnaLS iu.d cotoiufriuoraUve alamos, 
noth Inn el&e. In addition 2 U. 3. do^s^- 
xmn nlctonata. We will send all tRe^e iat 

□:lLj‘ L0g but ^nly ia singi:re npprnvnl up- 
bllKsPte In Li.-kJiiur fur approvals pltase 
state wbeLher you are 1 cite res ted Ln Unit- 
ed States or fomm stamoB or both. Ap- 
proval H^iidquurtrrs. Globus stump Cnm- 
pany. 266 Fourth Aye.. Nrw York pity. 

Deot. 161. 

FINE Apprus'iiSs. trrsbLy ninunLe'd. Fast, 
persona L Beryicu. Tell mu what oeuntries 
you collect and I v; 1 1 L send theLr £tami», 
Skinner, 3'-iU En^t Fourth. Long Beaeh. 

Caihf, 

IF You u-Qulel Like to riioeit-c FUJUpolne 
s Lamps cm approval, kindly send S3.i.w 
dKposLt and a large selection ol ThlMp- 
pln.fr fitasoixs '/.iLL bi: »uni lo yuo far yoor 
JnspectLon. FtLLE!:ppKne Edueauun Cotu- 
panv. Inc,. 191-103 Escotla. Ma i^la. 3 a . I. 

POSITIVELY areateil free Off e±— lat^Vt 
fleotfs International 33.59 stamp Album 
— roverlna entire world, eaniaina 34.609 1l- 
Eu-.txitcd. dd'scrLptJ v-e spxce.^; Scott's 19ii 
slandard $3.09 loL^Lpkuc ■ ■ t'tLL'n lc-L>-' ■; En- 
cyclopedia — be ih abholutulc free Lo up- 
plirants for foretirn anproi&LE. becoming 
cu^LdiiicruJ Barguin Stamp Service. San 

Bernaidl no. C&LLfornifl. 

1090 U. B. Or farcign giubbupi. ISO 
each, two M6e. 509 fort-lim 25c. Zandy, 
636 BLnaainon. Reading. Fenn*. 

BDBFRISE FaekeL — 560 nil)iL i d UI^B. lu- 
cludJnff hlirh yalurs. commemorailves. etc. r 
rutul-Diring aver 910 nil noLv 19c ia nn-pror- 
ilL Lii?ulj<n.ntfi. Svran Stamp CucupiULy, 

Denf. 56. Dunkirk. N. Y . 

SENSATIONAL C4wHbn:uEiim Offfrtl Bkfi 
packed 105 dtfferecit Jocludipa Iculim-d 
Manchukuo. Ecuador r Atneritan Qaa Ln 
Sul I cfllors ) . [JiLjsjdg; ulrimiL^, roinmemo- 
tjCJvuh, trLuPgle stuinp, 54 UnLLtKl Stutfs: 
complete set United States LeLt-eritpLi:,. cut- 
dLoklng 29c. Faekfrt Bi itLsh CokonLu, in- 
cluding OwaiLor. Hyderabad, Eunna fnew 
country 1 Jubilee and eoronatloni. Bcsrcc 
Far Ki^tern republic eatsloaLna 50c. 3-Hn 
Llluitraied lists ol olh^r bargams To'-al 
eatalii#r price over S3 .60! All Car 0 dLy 5c La 
aunrovaL ooulLcani:-! World-Wide Slupip 
C ompany. iJepartmcnt 660-N. Camden, 

HfW Yerk. 

52 DIFFERENT BruLl — I be I 100 differ- 
vj:t ClLtiLii— 35c 1 Approval:: Fickcrina, 

Bo i 7H|P. Ka]>saa City, MskhcufI 

TUNA Trlingli'.^tWn P-hr r Cast* ftlaw 
beautLea IfM. OlJ-jj 49 different — & uir- 
irnULs. with “eaale man 1 ': 22 o'.huf Latin 
Americans Infiluditut "Ttib&quJto map.’ 1 
Bolivian II :ini._-; ; It BiltJ^h EMK^rs^tons: 
II U. S. eOPimtmaJ'atLtK* — 5C. Appravala, 

Rguter. 611 W. 16th FI . Lo & Angclea. 

HAITI CailMLlUCJou ulrsnuit parLmvLna 
Ocorci? Washington — only 10c to appr-pvaE 
aPoLLrAiit^. Fri^ packet and lists includ- 
cd, W. TuCK^t'n, Wc.st Epgtc^pod. N. J. 

FAMOUS AHFSssmatlon aet 10c. Ai>- 
provaU. Gulf, 17ft BrooksLde. IrvlrnTton. 

X. J._ 

59 DIFFERENT Sippin ic! Oordcn Day- 

IlflQ. BAS 5am. Maai ch-estgr. K. K 

55 SELANGOR. Bolivia. Ecuador. Pal- 
atine. Siam. etc. Appl-btiLSs 5c. Libby 
BtamD Co.. Biation P. H -oic I3M. Brootj yn- 
3UFERB Approvals, net prices. Stumpa 
1/3 to 1/6 catxloKue. F. □. Heala, l^QA 

Trorumt S t. r D< wtap, MPSS. 

FIJI iBwCsF, MaurLttua. Olbraltar. 
Catatuguc Sl-09. 25c with BPDro^lts. 

DoutrLaa . H awkeshury. On Lurid, 

UNITED Stutej. SHL and -15 Atnmp* frre 
Lo approval aooheanu HciLdin^ So fur JOG 
varieties. F. Wlneholt- WoedbJpc. Fenna. 

JUNIOR Packet alOLt btx:k ]5c. appruv- 
alH^ Howard Gatlin. Bonh a m. Te saa. 

AFFHOYALa If. B. foreign. Want Lists 
HO-llcUcd, Fairbanks. Box 36 l Sti E, Mlh 

Blu M 5 Tur k Olf.-. 

425 MIKED U. S. COPitOgtOOrALIVcS 
St.UO postpatd. Fliidon Stamps, hi 17 
Idaho. Toledo. Ohio. 

3090 VARIETIES Foreign stamps pre- 
paLd |t. DO, LL^yd itcphrnson. ONeaU. 
California. 



SLOVAKIA Bet. triangle, etc. 3e. an- 
proyals. George. 19 MadLson. Taunton 
Mass. 

SCENERY 1 Attractive net 6c poatage. 
Approvals. Gobiecht. 204 Anderson. Ju- 

LLet. 111. 

SURPRISE! 35 Different Dr approval 
applicant* only. Refepencoa ruqutred 
Bill's Stam p s. 7941 Kern el. Houston. Tejc 
FREE Goya Nudtt oiiserH. AphCflValfr 
Tij rncr, 60-M How ard, A tlanLa, Ga 
THREE TrLaiiiKliu f rw with, approvals. 
YaluabJe coupon LneJudcd. Cheater. Bos 

44-3- F. Utlea. N. Y. 

1699 MIKED Foreign 2Sr. WVU worth 
sorting for values. FLaza Stamp Co., flan- 

Ni Fe. N Mrx. __ 

"EFALN Goya Nudes" comolete lOe. An- 
Piwqlx giTTit. Jewells. Tamaqnn. Fcrtna. 

DOLLAR United Btalr-a album free. Pnr- 
tLculaj^ illustrated calniojrue. DmUtf'i, 

Hrnrlcl;, Pnin?-. 

FTrUAIRN Islflnds. five trlausl^:: 
t>ror^i a. Tanganyika. Lebanon, rto,. 5c. 
Appro vala. Dobrf^. 416ft GarrfnCia Doule- 

vaird, B altlmorff, Milr vLand 

UNPfCHED ! 160 V, £. revenue nil doe- 
iiiOHiifsts — I9cl <709— 5Qc-> VactyciorhLb 

Hyndm an. Fennsylt-attLa 

FREEJ 26 Diffrcepl. comiarriinruUVeh. 
Postage 3c. Prtmy QuprD. aln that &aLkSfv_ 
Doyle . Baa 41D . Baii^rs.u n. Ohio. 

RARE British West Inc±1^7" Free Hat. 

Ph i lip Fowit. FajiTvrmd Ni^a^ J ersey u 

PORTUGAL 160 Different 23c ito au- 
nruval nppLLt&LiPs. Hertae? Stomp Com- 

panv. B 0 x 216 . He rnia s te a d. H. Y. 

BRITISH Guiana Advertiser, Copy 10c 

coin. Bo b 233. Garw ood . N. J . 

" SIX Dollars for IDC. 360 dlfferrnL 
¥Umcis rc»t. oriw OnLv Rk wills 

nppruValS. TaLham Stump CO.. SpYlPK- 

ileld-30, Maaa. 

ASTONISHING'! " 1 EMI Ddfferent [Q reign 
9c r Attractive approvals United tUaam 
Bervlw. 153 North Ashland. Lrxlnxtaai, 

Ken me tv. 

GtANT Fackei ]V> all different fraan 
Africa. Snutli Air.ertra, Sun 111 Sru Li-LandS. 
etc. IndudtH Nlearaijua airmail. Cwu 
scarce unused United States cat^loirlnk 
20c. triangle and animat stamns: many 
other?:. Also Lncludv* hnn roll^tina: 25 
differeciL DrlLljh Lahmi^r- — ChaikufJ. Ja- 
maica Johore. etc. and United States U 
and -S^ hi^h valuex. Total catalog DrfC= 
over 34,00 ! Kvemhsng for only &c to ai>- 
pruval u-pplJcanbil My:: Lie SLaULp CbOl- 
n&ny. Department SO- A. Camden. New- 

York- 

PITCAIRN IaLand mint set Sc. B^rwln, 
23 Beiw I n Lsny. B. 1. . N. Y . 

11 DIFFERENT United amtcg Including 

*1.96 ETanklm ]bc Furrlgn Jippruralrt. 
.■iuiiTiLJii. 2374 Eejaipore PJace F Brooklyn, 
N. Y. _ , 

12 CIVIL War revenues. 10c. 1c and 3c 
approvals included. Cheltenham hitamn 

| Co.. Cbrltenham. Penr<a. 

-StiYCHELLES, Np|d, CayjiuLiU, MlLiU'hU- 
k'.m, Brunet. Turks- Catcoti. HrLtLEh BoEo- 
P3 u£li <cannib^LaiLdl. Everything 3c '.mil 
auprai-alj.. Viking. 130-S- GliPton -^t.. 

Brooklyn. N. Y, 

3.09 Cl MIKED World', plrlarJub, given 
approval buyera. Taclfrth, WestvLBlc. 
ConnectJcuL. 

FHILAEDFtU Monthly f re Far tv po^iih. 

Includes stamp onayelopedia, Frrc Wiitc 
l.inpirp fitjin nh Deut. PM T oronto, Can. 

fc64L WHOLESALE Catalogue Irce— 
ElalUv paaet. Empire £tamn, Dent- 5. To- 

lento. Canada. 

&9 STAMPS From 59 dlilnyfrlit CQIin- 
tries. ini: to ui>prcja-jil □puIilujiLs Details 
of nur tra* premlumR. Buner Value Stu-m-n 
Etrvlce. P O. Box 111. Altadcrju. calif 
35.ro HONG Kofig atamp only Sc to ap- 
proval buy tin. LfcDuc, Saint Petersburg. 

Ft-m~td g- : _ 

HQ U. B. different. numcnM’mo-rjilLVa, Ote. 
39c. Bleger s. Proyorie^JLlL 



M D S. Including eemplele 1 jC-9&.(k3 
t?f r . <mly 15 c. Matg-3. Canal. Ilhlnots 
35 DIFFEREJfr HrLlLsh cnlnninli 15L 
With ftDPTOVabs. Carl KrobaUi, Dep. P.. 

Lexington, Ky. 

UNITED Slates beat nurture Wc lb- 
Canjilii 10 e. Ferelgri 66c, MLsilbn, I5L3 

Nh Radne. Chicago. __ 

FREEl WhDle?i^te <:atHlt>a-i3e u. s. parks 
complete isfir Jtnclka. 3021 Hereford. 

Burnt Lom-Li- MLsflQu ri. 

f^TAMF ColleellonB bought. Send to N. 
Bareui, 379T LonaffrlLnw. Detxalt. 
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POPULAR MECHANICS 



SOUVENIR tmcwrJoTii tJT 3c qnrk Ifoe 

U'JLtl UG11TL.IT. lO I.V PllllLLTUj , Mijjl'llJ Id] jkfl 

Beach. Minnesota- _ 

1009 MIKED United SUM* 15c posLpaLtL 
Potter. IjuF Mrfl fp, Kuitkjm City. Ma. _ 
H3 COMMKMORA'L'J VRS, sf ' ALrtrmlls, 
COiOhLnlft. Ctt. 5i: upp-ruvalM Flunk. 3H34, 

tilth Street . Ak I qrliL Mfff York 

NEW — U’lrtej'fm -LT .sLamji JiLbuj:i. 

N Ot h I n.E oHr like- it, i..L“ i i n: Ert'c. 

fthnbi 1 0LH3 Nnrth WimdLfcteC, ChtcajEa. 

QQYA-NUDE "Fj^tu'rtuL pikOlcrl, WOTrLSu; 
Lim.nE.rcn* f2rj iLp:pr <mu I s. FOcr'a, SHU-LSE. 
^H3l luti* Cily ULuh. 

PHILIPPINES 50 DlfTorom Wills fniiy 
tiftm- xCuIlLJo^- 50c. AItB.Hl, Manila, PIliI- 

ImjL lIrt. 

PR EC APT CEL ED lt Lli ulum Wirt ted. Culi 
or trade. Wa td d. B ox 36ft. DaUaa. jreaja. 

3D DIFFERENT Latkn U. S eeaLbiertLO- 
rntlves IOC with nuurovals. Camiella, 6 Hi 
frallsad-c. Jersey tblv. New Jeracv. 

7 DIFFERENT TnanfiJCfr— 5C. AuprOv- 
alo. KovrriE. 3fl46 Tloea. Baltimore. Md . 

LOW FrlCtd D. 5. UPprav^b PciuNlki- 
ciud bath wavs. Kaiser Slump C*., 102 

Hurley, frt Punt, Minn. 

AT ■ : DISUOUN T. Selection a^amat 
rafcrB nccr hohn. 31ft Park Row. 

New York. 

ICnJfl U 6. for dime- Hnd 4c oastaae. Jem 

ELuhlpm. Potl Jeff ersOn, H, V, 

3iDd DIFFERENT Stamps IQc wlt-h JlB- 
proyaiB . K&rr Roaa. Rd fle&JPc Lp uiidiha, 

SMOKY McinnLUsp immun'inr-riLUif- sbfijt, 

largest U. a. alaiup lii^ucd, and 53 U. S. 
Including caimnemorativea. airmail, rev- 
enues. etc. Calolaea Tic — To aooTaval ao- 
nlcra-nt* fur 5c, Curhan BUmo CoTiuanv. 

Glad-i^Mr, 

U S. hppdbr’rKti airmail only &-C to uo- 

piiuVn: ipplic&klt^. E. P, JuhiasrtEL, Box 2fl7. 

Mor «an HiU. _ Calil/JT nJ a. 

UNITED Skill 1 :; uriny jlchJ n^YY. tep 
tlampi. complete Me to apps-avnl appli- 
cant. & rc wjj]ti Btttif ipshciP , Flint. MJeh. 

U. B. Fatlc see, compLete ifie, up- 

prevflU. Boa <H3, Mlnn-canalls. _ 

SOaRL.'E Dijirnnnd airmails Wonderful 
uackfL 115 difliTcuL Cruni sJrHpRf 1 nfii.m- 
Erlas. British colonies EaJU, Tasmania, 
pLcLariiilN, etc. he with nrsnrovfltu. ReUa- 
□le, 115 NaiALia S^., New York 

FREE A Lira CU VC packet n.LL dilTi n nt 
countries with uenny acurovala. Flotiecr, 
Boa 4 HU. Pj^adrnw. Calaforiua. 

RIO Purk.pt gf trinnclr^. air ihbIIs apd 
Mfilfca k! aid pa LnchtdJfl^ Cinjcu Lib- ria. 
Jud-c-ChmiL. be^iu. Ek^pi. cfc. 

Pips mlLiriiLiLlJLiTi frpp ulbum^. frGtS. 

uarkdLs. AU lor 5-r afii.tcivilJs ipcUidrd. 
G Irlld silt Btampa. €0DP Qrtjn^e, Glcnduli!. 
flujfarayt 

40.01W VARIET IES F-ui lj^u avail- 

able on uddioyaLs n H c i id. Lafge eelectlona. 
Lraw prRdi. RpprcjjrnLiR | vc Pflcrtion Oil re- 
nue?L. PKcliiwLii Stacnp CcjimnnY. Vlne- 
Ean d. N. J. 

$2.00 INTRODUCTORY - Fuiite.L 3e, Rp- 
OUc>[ approvilfl. Quality Soimp:-., EpkIc- 

wood. Caloraflo. ^ 

UNITED StAtea EtArnns. oji approval, 
Anu-ri^a's lowest sclllps: nrlces. atunp 

Cprppiiiiy Al biLiL'i N<-w V^rlc 

SOUTH American — IM dJEIercitt 10 e— 
with anprffvnl^. D*yfe. ajlrer Lak e, ind. 

U & pastase bouEht. small discount. 
OmliAm filftmp Co.. 1 1 J5 Broadway. Npw 
Y gfjt. 

FORB1UDEN J EkdIJc luyatery stamp 
i'xii rim'd I hi in usp an imul Lu Itic Dinted 
SLati-a) Lk aiuw‘ Innlsided tTi prw ]5|] 
baiffaln iiacktL of more than mo dLJl^n'n; 
sLu.ra^ irom A^^rbrUJan. aeonria. Tiatii- 
CHiLLJT-iu.. pLc. AU Jar Lin|y &n ■! n aOD>'DVal 
aimllcantft. Cactus Jr. Atipraub, £iax 
UlTji-b. Tucson. Arlzccua. 



SCARCE United Sm tea stamiK. Find 
those hard-LO-Eet, ■■ t: i Juki penal Ye stiimus 
In v\tr apornya] boolu containing uv'L-r 15i>d 
\-arU:lLcl. SnMthrrn Stump Ua.. I3e\ 10-M, 
MJunU. HgMa 



FRSEI Pany EnnreEa set h laHislittl LciO , 

FOaljirij 3c. kabrrt?, 4CKi HmMImH. Bay 

CJt-y . Michigan. 

FRKIt Austria war bci. Poxiilhe 3e, 
W 1 1 1 Mure: . find A Teh rr. Ray cm 1 . MlcLilaa ii.. 

60 DIFFERENT U inrliidlnii com.* 

hictruKTHtlves. airmails 10c. BetdenberB. 

BSxadn. Mirh. 

SPECIAEj — AJrmaJlfi— 23 different. In- 
eTHdtPK trtuns-ks. Miraelln. Ijatiii-AjtLcJJtii. 

fLr. Ol La upphraiLLs for bii;l value. D.1- 

tructivelT priced approvals. CantLnnpta] 
SitLiap Co.. TJecM. i. Bandv Kook. Ccau. 



■50 U. B. IncludJuff cpofnmemorativei. Air* 
mailE. uerJEauae. approvals lor Stump 
filial. S».^» mclln^d Rida.- at, LduU. 
APPROVAL Uheecfc. r'rtdcrlcX B btlycr, 

401 Finance Bids.. FimA dclPh I^Fr-n nn.^ 

3410 DIFFERENT 20c: OHO. Mha: LM, 

II. DU: 3.C0U. I3.M. FtccI Onkcn. PD Tuth 

St.. Er&aXlvn. 

SEND Pan-rune tor 1 h« United SUtH 
erica list. BtenLoy Gibbons. ift-P Park 

Raw. Wgw Y ark. 

FOUR Sltir anurcyaLsr Nathins like 
them! Write Eod^v Jpi mixed U. 3. l<ic. 
KpSlvJs. TUhluQh Arkpriii 

FREE— The Stump Finder! Bend Today 

far bi L r PrW t'diLi^n. fall.V LilUj-rruli-d rn- 

abl^iiH vou Lrtatantls' id jdtaiJEv all difO-nlr 
a tumps J Also fine packet atia Lifrf . iaftct- 
jiatJur stamps from Boanla-HenrimYina. 
Mona™. Patialn. Cypnts. i-tfl. including 
maps. ^hl^. p nl rr.Hln nnd strnnE^ sennes. 

All fri 1 ^ !□ dpnru\ U] iinp'lciini.^. lliiL.lH'Wia^ 
3e pnstase Carc^aon Stamp Co., Bc-x W0, 

Calais. MalBE. 

WEEKLY SUmiDi rnaeiLTiiii 1 . Ll n i r r u ■ ■ t l 
weakft. lfle. Stanib Journo.] KJi:anmsao, 

Mich. 

2H> DIFFERENT ICe. BlR M r : SPDrov- 
a3s. Covert yminD. 3^) SLutc. Rochester. 
wr.^v, _ 

STAMP Drulrrs, your nd here wl]l brink 
wondrtful returns. Ask ins for uianr 
F. W. Johnson. Manancr. CIURfined: Adver- 
(l^lnE. Fonulnr M^bunSc^ MarA^ine. SfW 
?: On Inna St.. ChLctuiu. _ 

CANADA 100 Piffernnt 25c— upprqVE^ 
0 .U lCjUMLiTOS. Lliti. YiCLOrLi Stamp Cg.. 
London 4._Canadfl- 

PENNY APurevalH. thsC sntls-fy. Nell 
■Oronbent. Bw S-I4I--P. PhlSndelDhlR, 

Pennji 

WHOLESALE Dealer's catalog. Illus- 
trated. FmtAHe &c. Prank's. Chal- 

if.n i i. i^i l ir e, M 

WHOLFfiAl.E SiippLi:n:i-nlH In tLi'AlrnS 
far ICe prtaiasa. Hundreds al baricaJpft. 
Grosoitian Btampca. 1M West 42nd. New 
Tojlc. 



imimiE.-, AND COLLECTIONS 



LOOK! 42 Frtpi=“ ill iik I rat ml! ratALak frea- 
Llsti replLSes. nature hooks, onchidft. cu- 
rl^. MfiLcun. pandn Hil cii mf if na^ia pa?k* 
r?j; Qilly:th Spi'r in Ltitm. Co., WinfieSd. 
KihalLft. 

TWENTY Different cactus clams poat- 
nadd. 51. Jud Juiced caetba seed. £5c. 

hlll_:lllL_Tlirili;r. AlJT.H 

WANTED. Old cJuaieUe -cards. Write 
Bray, id 21 Jackson, prnnA 

HISTORIC Rn-liu — SqUiiTi: illllJ:; from 

YdridnLa CLtV — !0e: LLiree 25c. EuX 4^2, 
ViridtLliL CLtV. Nevad a. 

MATCH Hobbv "Bii3JctLn. ,r membership 
blank, ^tump, mi Kqy.tifHter. N Y. 

TEN Yuitr aecuBiulailon tiotma rasn*v*jd 
rrcun laweUY. 2W nssorted £2.00. E. Lowe, 
Bex 52g. ChlcaRa. IIS. 

MATCH Book albums — practical, can- 
vcnlcnt. 15e. Si. Free bcoklel. Mateh- 
le.w Albqm CsC ro Biitl v±f\ Ni-u- Ynrk 



AMATEUR f7ar.Ln.cl Printer Tllh. ffsilkl- 
I cl Tuni'r, ad^Lm-tahlr cnnsltH in ua ■■ pther 
ftature^ only it.45 r piatpald: or ^;atri $J 05, 
ua y uo^tman balance. Tliu EavPai' Oobi- 
niinv. Dept. PM-5. P.O. Eqx B^D, Dc&tcn, 
Maas. 

BASS Bays: AatouudLnR buy, atcluatve 

here, Latest A is us C3 wLih coupled raiiKe- 
flndiT. RYnchro flash, 5U trun. F:3.5 lens, 
al^n 71 mm. tJnuach dc Lomb tcleuhoto 
F:!i.G aIpci coupled to rnpirefluder 567 50 
vulue Privp 24H $q, upcondtllonully si mr* 
Ahtveid CnU'hJHje Evercndv cu^e 
fii-ad far quirtk whllt Lbey arc inui]- 

iLb]t. 72-paice BarRiiliiurlLa] Nn. 212 it fny: 
and snteresUiiF. Wt-Lth- for j<nuf oaqy. 
Don't trade until vou write Ba^ Cauitra 
C^mDAnr. fJeut. AO. ITii W. Midiaan Bl., 
f.'iLimiin. 1'H, 

AHGU9 Cameras alterenJ Nsa- rtUwie 
frame. Grt Kodachrume plctuits *5.110. 
ItepaJrs On uLiU carric riLy. motion DdCturc 
eamcraa u:lU praJettni-M. TraHars UAmeru 
Hcg-i iital. 1655 Bo. Sc. LoliI.s A ir,, Cbie-URO. 

CAMERAS And supplies. Fih: illustrat- 
ed CUlulCR ll^tlUR C Vi'TY tlii UJ| ptlPtjO* rapJllG 

r.lLU and nm-vic Jlilrtis. len^eft — 

Bl Irr-nn nLluu;. j.llv i niiri . EIiLn.dn:rlA <:f l:a.r- 

ftalus, new and used. All kb&runicTrL We 
iaXu your old camera ur HduipuiecLt in 
trade. Write now for ycur rrc« eapy of cur 
newest moncy-savinf haritaSn PdoX— just 
out! LJmUcd edltiau. Hurry I Central 
<7nmrrD Co.. fPiiaiaffrunlile HepdquurtrrB 
sipce i ? . 33o S. Wabn^h. Dent. IMG£. 

Clih:it=n 111. 



MAKE MdlirT :A phaLaKrapti^, Liiarti 
auteklv at tnraie. Easy nJ^in. FrevlDiu ei- 
DevJericc unnecessary. Cdmtnan sehooE ed- 
ucatidh sulllelent. BoeXlct and rcnulre- 
ments frei'. Amiirjcun ^ehoal of FhoHarra- 
^hr. iaii MIchlRan. Dvat. 3*5 1. Chleako. 

HAYET Yau a camera' 7 Send ten cent* 
far FfTCFIt number Ql Oi]r b:s m^priUihJfc, 
kIihi wl pjf lii>w lit make fa". ear pictures und 
earu sn cney. ALUcrieaci Fhato^raplLy, 116 
Came ra House. jBe^to n . Mll l =h 

ENLARGER £1.59. Entama cleht times 
siiL: of small n-caaMvcs. Fully iruarantecd. 
Paramount c’-oqinAny. W Puller 

Street Rrrefpn, 

CAMERA RubULTiim. E^EIOWS made- to 
order, snuttera reus I red. Bellows made to- 
fit all Etandnrd ckin™! United Eairttra 
Cn., Inc., A -1515 B-'.-litiuaL. ChLnLKq. 



FIIDTO FINISHING 



FHEB— Get tummidnLpd offer. W^'l3 

qin-ke I '.'.a custom ii-usiLLty iirupiiLjai pmStK 
frotn your favorite fllm n^patlves. Just 
mall LLiLs ad. and C-vo neKiitLVf^. Frw 
PDntS. nnAUf r.i. :ikW 19-1 1 qriCp llxt* mm it 
by return mall. R;iVa FtlOlb BervStt, Dtpt. 
1-CA, LaCrcasa, Wtaconsln. Quality work 
ElIlLCO 1B29. 

BIGGEST Sl.ffll Value Ln 3 &mm. flnlsh- 
Jnff today 36 exposure fine craln rapo* 

riLti*d rnl.iricrmv-n.Li-; drrklrd. em» 

betted maraJn and date. Eighteen cq»- 
fturos 73e; sixteen exposure splits 55e. Free 
mailers. 5 exposure rails Ln beautiful, 
deckled contact finish n-ith free frauds al- 
bum 35 c. Mallbap Film Service. Box 
^<4nA. Uhkag-a 



EXCHANGE Your dltPUSUIt ■stioipu'd 
match covers, etc. with colltctors every- 
where. List. swgpp^rH. dime i Mention 
hnhhv i fneiTi'liLT-v, B ci t 21fj-fi llfn'.-iT Colo, 

UNUSED Book nsateli covers. 109 all 
dill Eicnt. 11.09. Free list. Charles Edel- 
man, 1$1 l<I East H4, Ulnvelppd. GhlO- 



CAMTKAa, PHOTO SUPPUES 



BA YE Money with a -"KJnn Loading 

twl." the bi-r;h darkroom trnid^r for nsmni, 

fsirlridiTL*-. SLaLnlrtA Ste^il UnbrL-iLk^bti 1 -. 
notltlvely las tens Him. 5-1.25 cofttpaLd . 
Hrnrv f.i. Kjppr, lirgadwav and 5th. Lorain. 
Ohl^. _ 



20 2x2 ELIDES £1-00. Re&dv made. U::- 
lisi?h- 1 5ccnsc. Dletcrial vlewr^— mnnntFtl — 

rrady la HhuW. lU 2^2 Art Shdp Sl.fMJ. 
Aft SUdL- CO., SLp|?b Lukr M-fi, CimLc-n, 
QhLO. ' 

THIRD Dimension Picture* vou can sec 
wlfhtidt devicta, only yaur rye*, Learn 
Imw t& Lakfe them with Nil ilc* c:u znrras New 
boot teLia hew. Dl. C. F. BeSndel. AaidrJ- 
Min. Ind. Frarp prenmd 53. 5P 

SPEED' □•-COPY Ground Kluar. JccuslnR 
attuchmum Cl- i Lcica. Contax, Atrms (w2 
and C-4. Send lor llteraturr. D. Foul 
Shull, Deql. PM-fi 219 £a, Unlnq Av tlJ 
Loft Angela , Ca LI f ortslu. , 

FRFCf&iON Built iri condens-iii- tJilarg- 
rr, cir-EtiLuT friM:. Sky vim- camera Co.* 
OLuiand FaLla. Ohio. 



QUALITY D^vr-Ennins^ - Prompt Bcrvfee. 
RaLl drvftaqfd. IWO ptintd earia n^nLi Lj vt. 
tree eniarjremcnt coupon. 25c. Postcard. 
bnnE:: mailer Pctyt Stud I o^. 3310-F W 
Ji5th fit . Chlcjuea. 



£PEED Sim . L'7f pieturaM IniilLud j.ucrte duy 
received. Sixteen deeklcd-edee orlntH from 
roll 25c. One colored or twn plain Enlarge- 
ments P 1 iis Q db^k.Li:d-K-dij4! Vi: 3 litl |jt i i i I !.; 
niilv -Sf 1 Toil* PhaLa, ]2l>]-ea rjtf.Li-n Avn- 
nue. Nsw York Ultv. 



rn ffrmaNj:ht O Olden-Tint nrlnt* on 
Tiapry. elbth, wood. etc., fraan ptiy snap- 
.shut negative. No darkroom noemirV, 
Beautiful result*. Camnlete easy Luittuc- 
jtaiM and nh'Qiatex tluld sent- DDttpaid fui 
J5r rniq. PhoWbeX Co . 69 E. Van Buren, 
Cinc aeo. 

^ TECH NlFfNlSH — 55MM. 36 eifHJftUra 
rolls Jinc a ra! n deveSooed and beautifully 
r-nliirRed tn 3"s*” plqssy print*. Sfcc Cftr- 
IrldBe reloaded With Ea^uiiaq Plus, X, Me, 
Satisfaction suuTFUitred WiLM: fur free 
RiALhna bans. Infonnatlan. an-d aample 
peynt- T«hnJflni^h I-abofaUnr. 611-546 
Djrjtvj] si , rteehi'Ktfr N. Y. 



DOUBLES 1ZE Prims. Yrtur rtill dew]- 
ouod and 5 doublesJee prints 25e7 Irubi 13S, 
L-U, nr U£? nUe prffnUve* you, receive 4x9 
Ehcb priiilj. All Jim.iL.r-r size* receive 
ll.Ch pilnhs. 16 eXpMJsre roily H)C: 
12 exposure ralla 35e, Reprints euch. 
"Our Guarantee." Eve-riaftLInp Hi-ritcas 
llsiLsn. OvsrniRhi service, Facifle Photo 
Service, Box 5D6. San FtuJ 1 cL 2 .ro, GalJf, 
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THRILLING. Hr?w film lubiecta. Mer- 
cury. LI 57 H. McCadden. ILillyiYooct. Calif. 



WORLD'S Fair snapshots. forr-l gn put 
VEI lA&fl, Industrial rihibLU. mnuMrtuetlL 
area. b^aiUifu mIidY'ig LrLi stage revues. 15 
HifTrc^nL £1.1)0. Forman. tJ&U Lonmcr 

Br&oTElvn. N. Y. 1 

FREE 3 ProleHalcms L 5x7 enlargements* 

2 ikita of guara n teed prints. and jput film 
develarwd— nil for 25c. ontrlmd ardi-r aid* 
Rnpr-inl?:, L6 Nir 25c, A -ns StudLua, Du^L 12, 
Drs MaLsta*. IoM, 1 *. 

IClO GENUINE KudLi'kH glVen icti Roll 
developed. two sets l*rmt£. PlUi free ceila- 
dfiape packet album. 25c. Ba pie - day serv- 
ice. Fho-T-Pha. Boh 24- P6. Highland 

F-flik. Mich, 

MONEY -BACK! auaranteer Your choice 
& Vclax orlntf. two ftxt doublr wrlaht cn* 
lorjtiMftnnlj Pr 16 prints. 2S-C cQin. WrtU: 
far frpq- tnallnrs, Pirate U Film ScrViCc, 
HIT- A^ LiCYOMfr, WiS. 

55t7 ENLARGEMENT® lQc, Three I#t 
25e. WsisehoLL Photo. WHKKLbLnp. Ptrtlfcfl. 



VELOX DeckLa-Edgi: piMiLn, RnLL rii^-nK 
oui'd. 16 prints and on? profesitonal en- 
laraemcnt 34c: UJO reprints £1.56. flamf- 
dai* service. Superior Fl-rushcr^ Dent. K. 
MnnTTHn. WL?, 



Hf.tL t, SJl-vpIffljnft. C3Rj]t. YclCX DfinU* tWO 
porLraki unlarKr-nLC-nia 2ii u Cb.TJst^zi'.nn 

3tudlpa._723 Pacific. Wi ulE HJ* fct . llfiiiaLfl. 

ROLL DCLVLOped w'ilfi rlmicr — ff prints, 
3 esUai b ements 25c 16 prLnts 25c, 3 aver.iLz e 
□Dnta- 25c. Maya Fftaio. Box 67ft- AL, 

Lr-Crossc. WIe. 

ROLL Film developed and printed 13c, 
Ena II anlv. many other offers. YnnYranfcpn. 

V.'jrKmiL M i □ nexDE.il. 



FRLt;i Eight chromium Amih cnLarsc- 
KiinitH ’A'L" II every id]] di'Y^Inpt'd, 25c. Same 
day service. OJanL Fotoi, Bps 632, Lin- 
coln. Nebr. . Dcot. FM_ 



■EUPEFlFINE " — SftPibS. 36 EKpdflHire 
roLL drveloned. chemically hardened and 
Alossil.Y enhuad With "L^mureauajlzer" 
to 3 a ^5, ' (kJ.no. CiltI rirlsH':; FWPOOlcd Vrt, 
'''Oiar IlibuSfatCS-y hu&d |>i i?ei I'LTf'iS IlSjum. 
fhln:l-:ii;T;Lp]jV." SlJ Lbbi^riil.brli». 57 
Hal aev 5t.. Newark. N. J. 



FREE! 13*01 suananot an aLU-aLtJVH- pIld- 
to button with 33 prinla each roll 25c. 
Beautiful EioT-rlt* Drcmlums. Novel- Ad 

Co.. P-M-333? Nprtb A vc- . chscacco. 



ENLAHOKMENTS On bcautiluE portrait 
ptipHr— Faur SilQ Jt flp. fils 5*7 &L tlQ. 
Frcuu kpllbttitftanhs bOc oi.tra. MiclIi lI -. iu^. 
t^cpt, PMS41. flg* Hie. U-cperaL F.O.. New 
York. 

PROFESSIONAL EnEarBfiJnontJ 
i^lc. Turner Fhotos. Ucc: 1333, ClileaKa, 
111 



2x16 SILK FIeli:-Il i , n'larnL*nirrit — DQt. 

Son d nopati™. Irvlnr S'.udLu, tiJ-jiiA Jr- 
^ i li g l^i rk. Chicago. 

3SMM. Rujj;i dul'elupcd 20 hm 3 L >^4 I'n- 
lar^cmentB S3. 36. Ca i-trid u l rtloadwa 35c. 
16 onlarE^mcnta from 127, 120. 56c. nr^ jli- 
erajhap. Linton. Ind. _ 

ROLL Developed, cisht boAutLEul crofra- 

lilprLul -4iG lj Ll 1 . - .■- KCL[ar^«in<!iilJ!; 35rr, tTJStal 
Srbdlc^. Bcm 15!iF. Ri.-tif urd, Minn, ^ 

EXTRA RcDTlnLa, tinted;, ut- two ucllIuL- 
+:J enlarcemenla with roll dcvulam-d and 
orlntnl Die flnln. rrorlnld Sc M^rLt. 363$ 
45 AVenLjg BbUEb, BJlEiciMapnllB. Igflfl, 

CUSTOM Davetopilltf and prJnlihfi at 
mall order orl-ces. Panel packet prints. 
Sand Cor nracc arid nremlum folder and 
*iimp]r print- SynCrfmjjap Proc p.i, HaX 
1370, L'llta. N. Y. 



IMMEDIATE Service! Picture? rrtumed 
same da? older is recfl?H, strain mmr- 
jipt-rrri drcklEd--nl!ire piniLs tnvuL rbll. 25C. 
Cm: ld ku ud of tup plain enLanrements 
plua 6 decMcd-edcc Vclox prints onlr S5c. 
Special I Coupon For cnlprKrniE-n t 

C^ITFI »tih rncli 25t fla-drr. Any 3ft MXpO- 
iUfi? lam ps. rlLm iLnu-uratn devcEoped 

Vapor ate treated and each iiood nnratlrc 
cnlaraed Co 3x4 on dt-cklKl-cdfi^ ifclox pn- 
PKr, nnly Sl dU 1 RrtDiLcU: 3ft I'tsMiiijn 1 56c; 
IB OKE>ca.ufe, 35c. 3xi deckltd-edae re- 
prints. 4c each. 2* hour Horvlce. DetalLs. 
tamoLc and mailers free on rcau-OBt Aruer- 
tc*Ti Studioa. Bmi: H. LaOrossir. WIs. 

ROLL IX'veLoncd L6 nrLnCa. or 4) prints 

2 C-hliirKPnnrnt!:. or A CPlOTKCmen ts, 33c, 

Crpdit Far ULipriPtahLr! 1 n^puliics. R^prlnUd 
2c, I Ml — SL.36. InelLilt- iIijm Lid [4>r Ifee 
funsrlae. PcerEesa ScudLc, Or^at-Xorihern 
Hjflg chleaa^i 

JIOLLYTtWTS- Better orLnlS. L 'Cbral^ff bf 
thu fiiara." Two prlnti entli i:LhSh <ixpd- 
sure roll develawid— 2Dc. Framed enlarae- 
m-ern coupon. Holl^tjnta. P-L3&3. Rollr- 
Wyo d, Cqljl omJl L. 

ROLL Developed — 16 tLcuoiy pfinb, 25c. 
35mm developed and one 3x4 entarM^tpesLt 
of each — 36 exoraurc Sl.DU ]3 expoEuro 
lidc. Modern DqujpmcFit, CUTChlt PTorcKK- 
Leik- Irt'Saf EtudlEj, 4PDGA IriLpa Fftrk t 
caiaia 

ROLL Devulcihjd: Choice: E:k;LL beautL- 
1 u.L daublo site prints. 16 ruffular ni LELt* or 

3 nrLnts 1 enlargement. 25-c. 35mm. ralla 

rntiiTKiid aLOts. Burton Studio*. 

443 M RhXm.ol l . N. V 

FHOTOQRAFHV For pleiiMUVE and profit. 
Prenara at home. Common schooL cdu- 
r«Licn rmfildcnt. Wme lor infarmatlon 
and rii^iJltenLQPta. American EchuoS ol 
FnotoRraphy, 1315 ZUielnsan, Dept.. 3452. 
Clilfaira. r 

ROLL Xicvclawd. Twp 6*7 *nd S prinlK, 
£54:. Reprints 2c, Ph<JLolplj, IftflA-CA Wu- 
bjush. Chicago., 

IDEAL FLulU' beairiLluLLv Jimslit^l Wide 
border droklo edge. 24c j l-LL of 6 and Lree 
vriiwrRCPinTL Idc^l Photos. Box 2SEO. Pat- 
t;r‘ nn. N J 

OIL CoLprlna uHotdfL-aplia a fasti ruiLtna 
hebb? or profitable knisLnraa. Leam at 
hnmr, E*iY nlmpliflcd method!. Ppi'vioris 
experience imm-Cfssafy. Sa'iu\ iav fre* In- 
formation and rcflulremenU, trarlonal Art 
Sclirwl, 1315 Michaa=sn. l>cnt. UH. Chi- 
co no. 



iiOl.L Dovelorwd and your choice: ft en- 
tainf’fni’nu or k prints and two cnlarife- 
b^ruLn- ur 16 -p^iPLs 25c, Pn-mipni coUPOb-S 
aiid ShA-pstSPl MiifA^LAL 1 - Lnulndcd Ln:e, 
j'oumr Photo Service. 41*3- L. Albany. N. Y, 

6 RO EMENTS . And. film fitveLcped. 

ltd ttUr nr smaller. 34c cam: onJarpcd 
ptinta 3c pueh: spmdjil ofier: cpcldsc «d- 
vtvrmetnent and i im-. lj w Jnr ha.nd- s coloE , «d 
entar^cment free with urd^r 254: m jn-pt-c. 
Enlarge Photo. Bex 731, D4jpL. PM, Bps- 
tan. Mas*. 

ROLI, DETc-tooed. 16 mrarantced pUnta, 
25c. ruprtisn 2c. Photolab Jftii6-C Wahaih, 

CIS5CELgQ L 

ALBUM Free WlIEl film 4lu v ulcLH'd and 
16 orlnU; ^5c a Omira ti toed reprlnta Hie* 
Pioneer Pjigtga Hutchln ag n K^r,^. 

ROLLS DeVElOped, two prints Each And 
, two free enlargement coupons, 25c; re- 
prints. £c each: ldD or more, Jc. Euramcrs' 
atud;n nnlanrlhF, Me 



ROLL Developed and A ^iparkllnk mId^Y 
VcJox urlnta 25c. Eitrt ptinta 3c. Other 
special Ucs. Artline Photo, Box 337. Al- 
iciana, Prnnn, 

BEAUTIFUL Lnbce^rij-r-nt from conh 
picture on toil 25c. Cut RilIl- PhoLus, 
PepL E-t. JanreTlHe. WLs. 

ONE Dn v service. Roll dcveloocd. ft 
Velox t»tLkkU, 2 dbUhlew«l*Kht iDilargrrnrnU 
ar 16 YeLox unnew 25c* Photo Marl, Dk^l 
M. Milford* Conn* 



HOf.L DevrloETrd and E bcauUrul en- 
Iiltm 1 'inrn^ 2 in $ tiPlM laracT— htfth cl OS-3 
— deckulcd L'~i-Ki L . A ny ft pipwLsurii roll 25c 
caln. Reprint enlargements 3c Lmcl: Aldcfi 
F^OTO'-. 54 -B A*tor ata.. Bus Lu;:. Mass. 



FOR Th? dl-scrl rpinntlpff amateur — 3 ex- 
rbLSs, 2, print*! each 25c. MlTHatuni 
roLLfi enlaicud 3 to ft (.Icdeji. 3 n^nrc^ 
2^c. 16 exposures 53c. 35mjkL. 3ft ptiHiniifS. 
3*4 enlArRKrocFits *1.00. Upescelled ouaL 
Ilf, proikipi xervlce. Paramount Photo, 
327 E. 92nd atfuet, Hrw York. 

EXTRA Saeclaj: Fl to B*7 enlargemcrits H 
24e-. Cardinal Photos. Surmnlt, New Jerpgy, 

FHOTOORAPIIIC Banti— La(wt lIlEc^ 
BurRaiTi rataloR tree. Popular MuchaiktcA, 

632 SL diE Chicago* 



ROLL 17“' Yclnp' ii iljicI. S lU^fr-aip di.dii'iCt 
fiyihh petcnaneni Velox glouav prints 25c — 
reprint 2 c n-ach. Fa to print, Service. Box L 
RviaLnckr. V Li fCltlJa. 

'“aa ■ REPRINTS- Sftc. Himdrcifl r.^rin-b 
4-1 nl> knIL di.- 1 . i‘ liMii'd and L6 utIilLs ar 
:: prknt= and 2 fcnIerfieBkenti — 25c. Mercury 
Studlof.. Dep4_ L. LCift N* Dearborn. CLlL- 
caro. 

FREE Trial — tfl .^rmrttLnR Lilctlbke 
nrlnLA IhTee lovely Hollywood enSarnc- 
nuDb. and free Lcalberconc Imme wUh 
roll— 25c. 2ft reodub £3c: lUQ—il.flD. 

Os-cmiaht aervi^r. LJtcton-c Stud Is*. L-39, 
Jin Mnlnra. Iowa. 

PROMPT Sendee ! Rolls devuloped. two 
Velas iiriuL-< each nr-gatave 25c Hrnch 
Srnd lo-. Uaff h-burg . Fcnna. 

TRY US. Roll dovclopcd. two print! 
each negative JSC. Rcprinb 2c. Royal 
Photo Fln-bhew* May woo d, 111. 

PHOTO Enla reer— Make It yourself. 
Costs LLULe. Simple to make 1 . ILLuPtniLed 
instruction book ^4r, Popular Mt^lLiinSea, 
Soft E. Quturlo Strer-j, Ch^aB^ 

MOTION PICTURES AND SOUND 
EQUIPMENT 

BASS Says: Shrewd buiv-nrs f-rnd far tho 
now Bass Gina BarnamKram No. 24ft* An 
El-papr- rntalnm cicLll*; ItHv dnc. Tin 1 new 
ReVCrc Lkjnblf 3 Witlk F.3.5 liun a I $32.50 
Li the buv. me RCA 16mm. SOF news 
reel camera at 1275 Oft. Write Cine Hrari- 
qunrtCT-s t^T VOiif r.tjpv of thlX ffT^ut ffee 
bank O-ajts Camera fJnmpimT D-rpL. A. 
L7.ft__W. Madbun ftl . . OJmciluu TIL. _ 

IX. C A 1 linn i Sound d:^ - ret or. Ia:i“=t 

modrl In orafflnal wvrlorus. Li at. I3ftei oft; 
nai'riflf’r-. $225.60, RrorriflJ’lcL Eve[?n Road, 
Wabia n ~Masj. 

WORLD TraveLoeu^H. filer new. 

16*11 hi 1 I'M foot BubjccLs 31.75. half reel 
^uhJvit; 53,25 Write for £omc flmm. 

ParLh FIEmn, ~Mt Ptocnn n, Fiy nn a, 

SILENT 35mm. FLIma! Praleetara! 
Cheap I Com^oy* 1223 Notkacy, Yoitnas- 
lo^n. Ohio. 

FASCINATING 'H4im a add prOdlJCllOrL!. 
Eajnple &cene dime. ErucLne’a Labora- 
torlts. Allentown. Fentia 



Kndnchrfusic- rc-d'iced antn Smin. 
Kodoehrame. FarQi LaboratorLua, Mr. 
Fotono. Fcnna. 



GF-NERA Filrr.s fgr all 3?in\-lr numcrO.';. 
Save 5fl r r. Two "ThL- End" trailer*. 10c. 
iBlceVl Bargain circulars free. Frornad- 

ers. PAvrnDOTt. Iowa. 

ilM.MJijMM. Film.!. Frro ruLaLihgiie 
^■Ith sample film lOcU Partway Es- 
otiangc. 9rtL Easfcrn Parkway. BrookJvn. 
N Y. 



MOHEYMAKER! hl Tbe Ward's CthAL- 
4:hl Paajdon PJav.” Ifiinni. aod 55imn. 
Specify sound or silent. Rent or Durcnuae. 
fl-UIMUiOT than ObnFajnrnrrffJi.13 plnj-. Hcm- 
ciiwav FLltu Cb., 37F Cliundi Struct. BAx- 
ton_ Mass. 



fMM.-ltiMM. Films. Rllcnt. aoundi 
bnuKliL, k<iJ<L u-kCfidniTi'd. Films iiDil.i'd l l y- 
ery where. Free catalogue fwtlh aaoktil* 
film 10c 1. Garden Film. 31 7 wen 55th, 

New York. 

35 MM TatkiH! piroframs rented an?whcro 
S7 50. SLIe fit lea Hires J5.Q0 enufi RtllgL- 
oul. bantam eaumnLCLit. SlmtidOJi, 12.5 
BO Broad urnv, tlsyLon. Ohio. 



LOOK. I Nationally adwertiari mavis 
acuenu, iirajecEOf*, fLLaiM. acec^arie*. 
Pavmchts low as £2.50 ramilhly. Bend 
st-^inn for literature and close out bar- 
Rflln?. Don Eldr'r'j. D^pt. 23, 73D Borleton 

Slmrt , RuMt<m , MOjh. 

GUARANTEED Bftita., 10rrlm., 24-hdlir 
rcvorsal. processing. Eso-3, 3945 Central. 
Konsa-s City. MiMourL 

FREE Idrpib.,, flmru, bargain Hats. Homo 
IjoylcS. BpX 21ft, EaaLftn. Pen n a._ 

LEARN Motion picture theatre projec- 
tion, management. Five catalog, dive 
aac, Thcntrq In*|Ltqt*i. Elmir a . H. Y. 

I WANT To- aend you proof of the won- 
derful oulIlQir power of Popular Mechanics 
MaKa^Inc'a clitMlflcd naBcs. What's your 
iarapoHiU4iP? Wrktc unr. tadnv F. V»' . Jahn- 
fon. Manager Claimed Advertising, 2M 
f. Ontario St.. Chicago. 111. 



36A 



POPULAR MECHANICS 










M 11SZC AXD MU&ICAL INSTRUMENTS 

EONO — flonsr positis wanted. No chump 
for ILlildCtlrs F ri:e examination Hnlly- 

WOOd Recordi&E Studios. Pfaliuk- Sb., 

L-M 

BRELLIAN'I Millie eg your song Borin. 
jgl.flO. Plo Tl^irmiiL , SftUh all td. Cflltf. 

£dNG rcjL-tii^ — lvrtC=E- wanted U\ nation- 
ally- ki:uw» rmisitat arranger. Publication 
FU&fartlsed 11 aoreincd. Send yours Jar □. 

Itr. Charles Flesh cr. Po% 1MQ-B, Holly- 
wood. Calliornlo, 

SoVaWRiTfeiHS Mrlod/ co nipped CO 

TPUr poi'm* St. 00. Frank Ju^ukl, Jr . 

fti PTLfi I flSin __ 

Vp'ElI Ruj ry<iri«n : sniYgiNwms, fi-si olT-r. 
Free advice, Liberty Mualfl PuhlLstier,a r 

SatL Frafldsco. 

S^Q-NGS. Pui L m.s pu biJ!;.li<!d RnyaLlf tWi- 
sts. Unllbiited opiMHuiiLlLifS. Free aducv. 
Dent. M. Radio Music Companr. *3^12 

Hcilly^ocd BU'd. Ho llywo od. 

FREE Booklet "Gelling Ahead Ln Sinna-. 
TMtsiiR 1 £nriff QqtMw. *3-C Pnrk PShl-S, 
Rrcmklyn. N V 

BONO WRITERS! Send DHftl lor W 
plan liiid free rhymlru; djOlLunury. HJtf tl- 
ard Brothers. 3t Woo ila PiztldiniE. CTiL-ra*o. 

SONCi WRIT ERE. Excellent prcDDsItlon, 
Imr pia.no nn-angrrueFUS, Nftnll Alt. Otto- 
villo. QhlP. 

ORIGINAL Mu7.ii: Compose-d to ■ mir 

words Ji. Reginald Belcher, Chatham, 
Nctt Jersey. Church organis t 3D years 

PHONOGRAPH R4:r«rr|s IOC C*taWlC. 
Paramount. AF-35J Eh»L Market. W LI kit a - 

Harre. Pennsylvania. 

FUDLIEUERS nrv p n npK . t-’ni'm,-- 

wantfNi. FI vi;* Slnr Music Masiers. G07 
Beacon B uild I mr. Bonlun. 

EASY Plano aelf-lnstruelor il.25. Moses, 
315 Wcat ffifith. New Fork- i 

DUO- FLEX R^urU for elurlnuin mid 
FRXOD-hont* clJmlnacr your reed troubles. 
Wrj to for circular. Disc-Flex Reeds. lilH 
]mi A\v. . E _v a.tijyE3lp. Itid, 

SONGWRITERS! Words, melodic, 
AntBdmt osier. HLbbeler, C-5, 2157 No, 
Avers. Chi cago. 

pFiu.vOOKAkrt records Iflc. Free Hit, 

] [ >: i •: i d a .v L c l Company, 4-3 IS Br-ii j dxv^y , Cl'il- 

"ILl' 1 . 1 

SONGWRITERS, WrLti? lot Ittx booklet. 
Froht sharing plan. Allied MuMe, 

Hradlntr. frlncLnivuti,- Ohio. 

WANTtJUl Lyrics, mr-lnrlns for iOHRS. 
XVv nrratifi-e, |iuULl!;1l m 1 ]]. SiiTicrLpp ^iorig 
SI < idLOh PitM^iL c. N. J. 

SONO WRITERS — WfEte for frrr brail: ■ ■ 
nlan?. Informatidn. Variety, Dupt. V. 5a- 
IcM litdisirm.. _ 

SONGWRITERS 0.iS. r .'u::djirL: piawMib 

tJon Neu-ftrt Squr PubUtaticnE, 124J7 Car- 
bnhii f?vrucii!:^. N. Y. 



MUSIC Commsaed its ■yonU-. Wttnd^fliil 
pmncitincm Un i:i-r ISrps fe hfcdsft 

LEARN Swlna plana! Postal btln^ druu 
folck'T. Gtinstcnsci], -J L^l RimOaLl HnLL 
Chtmug, 

SONG Poeina wanted. Fticl- c-xiimiDBt-lfVTi. 
McNcsl. Master cl Music. &10-PM South 
Airland rta Los Angelas. UaLLf. 

MUSIC Comtrosed t° Words. Rhyming 
Daiouhlct en pcxiuest. FhoncftratrLi Peaord- 
ing o t CDmoletcd sc-brs. Send noem for 
^nru-pi dcro Mon Keenan's StudioE. Dept, 
PM Bn* 214 fr grjdjgrTiprt. Conn . 

WRITE SOBfi. BLg and rcput»- 

LJciJi. WiJ In 3ur ULEwmatign, .1 Owdon 

Pull- CO.. ZiM N. Hovti'i. A > ■■.. Olilcag a. 

SONO wnurra. Send lor piibllablnf 
nRTC- 1 'innnt McKJpky MualC PubLIStieTS., 
I ftf S E 55 Lh at. . Cliica Ho 

FREE— Bit Hat of HeHifUl bOaku. Pop- 
uSttr Mcrbfl.nl«i Freas. 200 E. Ontario 3L, 
Chi auto, 



HADXaS. SDIT LIES, INSTRUCTION 



POCKET SLse cj-yaltd. t-Oifln only ^.1.00. 
Rndto S*l4>a. Smithlnfltan. Conn. 



RADIOS Save 5n.i . Catalog Iren. 
AnUrerat-A. 3 - B55 North Hamilton. ClUcata. 

RADIO Kits- ..sa.-Qi ub. Complete. BLn- 
Khc band: all -wave. Snv^j &!>■■?, Radio ar.d 
piL- Li nafnl^s ;ret. McGee Radia, FP 2 II, 
KabuiflA CJlv. Mb. 



RADIO RnairieGrLnff. broaflaaatluri F tWa- 
tlou and polScu mdm. urridkDg. martiie 
and MPtie telee raoli v Laught thBr^utnly. 
All eipnnnrj Spw CatalOS lies. Dudl^: , ^ 
iLiitlCuLe. AriiL-ji St., YaJnaral.w Ind 



RADIO Service mrn and exaerlmcnlers 
Rend £ui' uur plam radio call log $uve 
clallars. Unltud Radio Co.. HICO M. Nkw- 

n:k. n , i 

RADIO Book* — Lateat — BftPiain caf^lrg 
Iree, Fooular Mechanics. -C33 St. Clair, 
Chicago. 



BUSINESS OrrORTTNlTlLK 



INCREASE Yput earBlBEa In JI rrpfilablij 
bdJiLnwa. Ha^■e all the [mde. you can (ahe 

ce. re oJ. B4JCDm.a n foot Cdi’metlOELlS-t. Kcw 
n celra tmnie tr&LnLAfl pPfrptTEa ^ou lo mm 
die Liioney in service fees. Mol in rd I mil or 
chiropody. Eswy terms. No further caidtal 
Horded, no mxu&z to buy. no- agency. Epen- 
c m t Sy.strjn 51711 Rin k liny . I£n .Iiiel. Mui-E- 

RNp Monev waiTles bv ptacUig cDin- 
on^rnird mcrchaBdiee vcBdlng rnachl ruifl 
■|L stOrtl, liLverns. Kg-i^K hg-U^pi, etc L '■: - 
peplence unn^e^ddary. Sti:ai W pruntahlc. 
year-round bu&ltwas. No aviPbcad. 

^mflll. biff. Send loi Jree ri^'.allK 

nnw! Tpir, 2CH7'.j 6d. fiSth. PhllBttrfphla. 

P^nni 

I.AWN Mu^rr flliarnciLLT. built eheariv. 
bliccprlnl. instructions. SI. 00. Bullion'll 
HftydM ti'-e, Eas-t gyrtLciue, N, Y, t 

L’MaLL CbpluI ninrtA "roule"* w-zi pp- 
ri'Hti'd lieu nut. sruici. mid ampnement Ina- 
ehlties. PartleuliirH free-. Rabbi mh Co., 
iM lF D-^Kalb Ava., Brooklya, K. Y . 

METALLIZING Ruby-sliUCH CLfLXtiN vou 
inoti^vf BEmjplaJ Navel ! Rert«;tual. eager 
market. Small inrastment. Una orofital 
Full nartlculBra free. Write novc. Drctyfire 
Mpthi-r’A. Father's Tin-.- ni'ih! Nnvr’ty 
Mvlalllrcra. Bat 933- M Ciuirth Slr t 'cL Aii- 
nm i. Neiv Yorfc. 

WANTED — A prndnet — A j c 1 1 1 c l u I" l i ■:■ p _ u r 1 1 1 i-r 
cllcnL with exwlltinL f^dlLtieq wanLi a 
p-ndsini rc-giii rlna laigr- metal Etamnins*, 
TlLe prtxtLict l:hlLH bi* u-'-w nr ili^ esLiLb- 
liKlird tirftduCL n-fi^Lng prfvdunilnn canac- 

stv. All replies confidential. Wolf fc Co., 
Inn,, 7 Smith Dearborn street, ChLcaflo, 
MlinllizeriiecLt Eiicinerns, 

■■LUMINOUS Pnlnr ahlnes Ln dart 

E0clt7 made. 3-no otli^sr lurnLijliu, plans - 

nil UJc. Ideal Service, aoUFD, Park Ridgy, 
111. 

FOUR AH-uroILt bLums 2Sc. DeLLaJ, 3347 
South Muv. Ctilcaffo. 

STrtftT Hum I* busjne^s rnukloa t r .atu*r7, 
nlaoucH. art Rnods. ngvcttu^. KoiLvimiTs, 

rcmcTPte pottery, ^urdi'ii lurniluLi-, iLiLifi- 
eial marbLt lluarlns. liuLthl inarbly. Make 
voLir own Heulbtn mold.^. AmaKlna croflta. 
vuhmblc foldiT fn L " urr-ativc PublL^hcra, 
iFMei. Otcuc pr Illlnni^. 

CHEMICALS Convert tin eana Lnto aie^l 
fi-cran. valuabLo tin. P'*oce?B and s-nitnplR 
ol -^oLicnt SL M. Harrv D Cater. 4^-j 

Wri^htng tiin S t,, D-rnvyr _C-nSn. 

START PTcmabLe eottuctlon bumnesa 
v our communtt/. Fine Lncoinu a^xirccL 
ConvLFHJSnfR 111 -^ 10 . 1 . 111 - 4 ’ fr^e r.fmrl.snzL Bua-- 
dn^As _ S -; rviC4j. Po rndtoe. Mis s. 

OPERATE Cate menu service. Siht: 
Droll Cumplrlc plan, 5t I'lO U-Utlcr Menu 
StetIdf. J36 L~a I nifto d A va . . NfW Y ork . 

TURN Tin caw Into money. Inat-ruc- 
I Sens Zlis II Chaney u 113 U E, t<lLii Si.. 
.Ti^fr^nn^iltr Fli, 



HANDY Men— Earn money home oper- 
ating Cammurdty "Fix-It " Stmo Etal- 
terd. 70S Rdwllnip;.. carbunflatr. Illinois 

FOR- An EKKtrcm.c-l.Y prnfiTabl-E- Iilc-Lime 

biiKineKK operate a collect Lon age dty- 
eradtt bureau. Free folder. Write Cole A; 
AfrocI a t e a. STracnjo, N^-a- Ycit T;. 

VOlr'LL L-lko rra|lTrrtiig mirrnm. 1ah|c- 
WM re. inakjrur fllujiped slai.n ]ianii‘p|.ateq. 
^;isn.i Wl IIp 3 prlukLa, Tim tar. 137. Ma- 
ri on. TcLdiarta. 



MAKE Money at home by malt, Write 
Empire ^o|L yervipe, B<ik Juckii^pviLte. 
Ftaridh, 

A LOW Priced lawn mower shaincnlnr 
rnarhine operated b.Y hand gr power Gne 
day'*! wurk will pay f*r. ALLtoh WtiUirt, 
H2 QavlDrd. Blnffhamten N. Y. 



PQPCQHN Munhmn. Caramclcorn 
eoutpnumt. DoppLng kettle, Northatdc 
Mfg.. rndiauohi. lawa. _ 

"MONEY By MjiLI." aDtendLd ■ 25c 1 BL&g- 
asLlm Tor itULtl Ordar opc-ratnr?; Latest, tine 
money- mateii. Full, a-pure liine. Sample 
10c Hnrrai Cnznpapy. flngLrwoad.. N. J . 

MAIL O-'d-sr bftgimdcr,N OppflTtPni-ty 
srtkerj, write me for latent nione^ nidk- 
Infi- a Urn. Surc-aux, 51£> Stup^irapd. Hgus- 

tfiih Tniiia. 



REPAIR Lawn mowers. 42. IK) cap! Lai. 
Od if 1 mil. Kugrgmeud cmiraa' arlnder plam, 

S.L.II0. Ma-a^rs, Jauuvtlle, WI. 5 , 



3TART H! Saun FacLari:- ,r at liom^. Na 
n-nrhiniiiy, Amaztnp Dpuartunily. D‘- 
i n 1 Kejnteo, 37SB6 Park R Ld 1 ! 1 . I I. 

POPCORN Machlnca. carra^l nrtvo griKu- 
ettea . cliuese coat. Data to ehips Laisg 
mtn-;- 3MS-F H;ah St.. 5prlp?i-ld O ' >' fl. 

MAIL Order buslneaa oourse show-': you 
liov^ to mate money, s-uarn or fulltime. 
Tl-ucIluh ororcfielonal mail OYder E-ermlono 
— not pnanv-eatchiB* schemes. Free de^ 
LaLEa. NcJhob Comoany. iflO Sherman. 

Put 4HUI-F. Chicago, 

GdERATE LcfllU nvato amuswin^^t ma- 
chines. autncnatlc nhonoffraptu?, Haac L5!H, 

r** 1 -:k f nrd . I tlii^nts _ 

Lt:l..fi ItiEgF. Mute them, on your *?-w::ig 
mochtnn No attachments Rus it^truc- 
LmpJt, sample work, aOr DamLa Rugs,, 
T^-i'gcrtit, C a ttf. . 

M A K y. Rubber mald.^ ir-jurt 1 kit 0;id Ln- 
:Lructi<iiiK S1.0&. Aria. II 30 E. Lfllh St.. 

1 -■■ieyani |i n a. FI*- 

\i A IS E Ctueteni In attte, BDare roaTn or 
iKLiiinitnl. Enormous prodt-^. 

Tree. Oitikosh Homeerafhjm. Oshkosii, 

ttltHina'n 

Cl Etc U LA % Hone::Uv milled. H>U'i any 
p|-n ^.i rp WiIfdii, Ikra 30. HarnsK 7' nu. 

MAIL On:h:-r pjsn loc Batisfagtlon gunr- 
antjod. OeorEfic P a aoh. HapgieT, Wim 
FREE Literature on 101 naner-mafclnff 
buslneM anportuntLlcH. Franris Co.. 

F. I. 

PROFESSIONAL MaBordcr nnasrazlne - 
10c. MaUwOer directory- Hie Krglt Pub- 

llrritigns. flvra ru sc. N fn-p; Ynrl( 

LIQUID Marble — Colorful, nipped! Mrrfd. 

bru.^li. spruyl C^jnpnnlttDEh fLai>rs rubb^T- 
loatle ttKilibi. Particular^ ff^e. Marblelz- 
Liig Servic e. Edwtirdsvllle. I llinois. 

MAKE Money -plaLznsr tilings- jiL hd&lt. 
AniasltLE nroBls. Mtik? vour own outht. 
Inrxpenalrc. Formulas. nJana l5c. KumLc- 

Piql;^. Ffl. FbtI; Rid^' 1 . ill. 

QUARTER Million renorted Mall order 
plan 51 '^11 Edward T^ylur, SiH? 13th Ea-H. 

T ull Lakii! Utatt. 

Far Lglln rLlLcri, Iruncb. Sin- 

rliiir dLsr-luv 1 advrrtisrrnrn t pagr IflA. 

CAPITAL threkers out your Dnuect bn- 
fnre S&O key-men trlfUng. Detail* 

free, Am^tcr I.enmLTd. Fo* Ttu'Ut^T- B.iiLd- 

tnk Dotrntt. M lehigan.. 

OWN And u-D-ruEH! a ffeiirral appliutiee 
1 repair nhop. BnsaLL capiL^L mtkblish^ you 
jb tf rentable atcadv repeat btiALness-. Corn- 
nl-pte. llhiit rated courne enables me-chan- 

| iriLlly iriclmi'd mpn U» hnv4! ]jfr-tlmr bus:* 
nFAS AE3 ^hiLsrt (il priip-rn! □ppllnnee re- 
pairing. I low to Becure biastnn*, etc., 
core-red. Send Iwlay !or free literature. 
Christy Supply Co,_ Dost. ind. 235S N 

CrP tmt A.V 11 - ., C h i j^ jpfp , 

OPERATE IhuflEntilg "rpiiU'" lour r^un- 
nartmont vendais. Email L:lv rMjci^ni. 
ppnnv King, Chai n -nu. SL. Luule. 

ANOORA Rahbl t;+ and Wuul mi inn. 1 : 1 ; ut 
h-n-mi 1 P-rn-fttabtr , j.m.ilt cup-INn I . MatLMoe 
SJjfpT, 1 PI l 1 l l 1 1 ■_ l 1 Btei:d.ujJ. Q4 Mnlrij^V 

5tT{j-l. BUITelD . I f. Y. 

FLASTEX IndU.-r L'Li.i+ uJTe-ts J-nduatrlwii] 
rrji-n r-n npp-nrtunLty .start a buu-lneoa Dl 
l-hr-ir Li-.rsi. niamifacLisiing- art ffOO^F. ne-Y- 
eltiea, souvenirs, etc., Ln Flaatr^ and mar- 
ble linl^ilon, Ec material malua £1 arti- 
rlt-5. Robber moulds furnlstied toi speed 
■PTaduetlbn. Sms II InveetmenE brings good 
rn 1 ■.irr. , : 1 filff ehaln store orders now being 
plan'd. Writ:- for interesting booklet 
molhid f ti-i:. P]a.'i[4'ii Industry. Duo t. A, 
10115 W:i^tLti:.Li ,, .OtL A . i 1 . W4!w Ytirk 

■"LIQUID Rubber" guaranteed Tor mold 
making, quart SL.flS. gallon 45.75. Tree iu- 
sirucILDtu. ocizitu' rn K< l\ici' Jack.- 

&n p Villa. F l a 

STUDY And bi'f-Bin. 1 1 d. llceiiACti PTantl- 
tloner Cl the ntw payeTinlngtmt rrti:g:nLi£ 

conecotion caRtd "OnvnMi" for health, 

halfplni.^ and pjwipartlT fur sell and Oth- 
ers, Ti OliflL' atud‘- Course. EttlujSvp Trrrs- 
her? m vour diytTJrt now open. Bl k Tuml. 
3.00(1 wrard hi^kLrK frrr. WTHe "Oneness 
Soctot V_^'_E MC J7_l ^ fl_ti u Irli an 3 Mas 

EXTRA InMaae— Plenty man still ng np- 
portunltLes. WrLte Katz, 4251 N. KlmbalL, 

trhiiiagg. 

SIGN And. -ihnYteard painUPR si nip I illi'd 
with Master Pailerna. utid 4iur (rte eopy- 
rlghtrd mntructlbn? Samploi 10c. Folder 
Iree. ELdELuPkiral Scgp iMirvite, I5T3 N4irth 
HaLtiid ClilLaiN k t 

TURN Trash into cash — 3 dlnies.. Cam- 
iuc[-rLat BtrvlOc, JVLuij;;lll JJ-ldy-. iSistChln.- 
son. gkgi m. s 

MSN— Woman, operate "Special Ly Candy 
Factory" hajm: a.LL ar npare tLmr, Onnor- 
tunatv for steady Intonie. iOur 32d ytjir , ) 
Ragsdale Candice, Oranae. N. J. 
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SOMETHING Brand new fur & very t> Jr ti- 
llable racupatfOJL CiillJn* on harden re 
drain*. Jcbbera and home* to repair 
chifciqL-d UOL'Celaln or enamel surfaces Like 
IlLW. on hath mom fixtures, refrige^ LOii. 
rf-pvrs. wiiH Krt. Kit. GUjliinlL-'iJ. No CJC- 
perJeace needed. Kit costs M.'iP. mu™ 
over S2GD.KJ. J. Onm BftTkcr. DbtrLbq l<kt, 

PeanEboro. N. Y. 

OOLli btamning. Fajjrmfiting. profit- 
gbl ■ Free hi inkle*?. lEnim: -Cd LV SpecmlLie.v 
D' dL. P1273. SpyJhJcfLdjd. Hft aMc buMtb. 

WE Buj’ErniiL ^ Pia. Product easliv ob- 
i aim'd every w Here. Superior BDeclaltlcs, 

IC'D 1 * n^flcid. HlinoLa. _ _ 

$54-4100 WEEKLY L-KiJig MWdUflt. D - 
tails dime, deductible trom order. Clcm- 

nit. 11*3 Arthur, Rgdinstcr. TJ_ V 

10,(K» MONEY Making Ideas. Writ* 
Bi e-rUng Produce* Co,. Bprlngflrld. Til. 

MANUFACTURE Profit-miking nw=f*5l- 
tSw fvrrybmlvL c-hTrywhfrr. tmvs, Jfulli — 
ri -jisuLk 1 Ijtt'*a1frti:ttl small. Valuable de- 
tails. sta ospl MlHeis' Checniflta. '['nmnn. 

rir-ndti. 

OPPORTUNITIES In plasties. Liquid 
marble, "gnaw-whHe.' 1 "Unted.'' "ipoI- 
llrd." U^rTul practical, r-caiLomic ml. Cub 
orful HMiLbu^lioii UtKjrln^. Llteikm* wear. 
Low ccsf. Flexible molds. Make vaur own. 
Profitable, Literature free. Comm-Tc*:, 

Bo il 16&, ft l Lo uis Mn, 

NEW York oJE'ii!: 1 under your own name. 
S3 Cut tuun.lh.Ly si SO yearly Co-uperiLliiVe 
Ofllces. I2S Lexin gton AyciLue_Ngw York. 

I DARE You bent, ihh piTnir. Artwork:, 
layout, ropy prepared! absolutely tree. 
Complete details free. United. S3T-F 

BrO adWay, Nr W Y ork . 

HO W Tn obtain capital, Free dr-Ulls. 
Hale A.skOcI LL F .Kb . UG2 It. HurrUnn. Bujldinp. 

Philadelphia. _ 

MAKE ' Artificial marble ' Novelties, 
floors, notlery. Cement secrets, Brilliant 
J, ample! Me, John A. Favn. 3*5 Grande 

VlSCn Avemie, Lc is Anfifp .' s, Calif, 

EARNING Opportunities galaie. D.- 
yuis 3 On:. Otter, 7UC?5 d Tlh, Qlrndal*. N, Y, 
I'LL giiiiTfi- my profit In hall with you, 
and Shir' you an the- m.n.s.1 ardor b'.i.^LtLiTj; . 
details tic Bourdon Units, 5J9 A. Jiiitln, 

Glendale. Chill. 

COLLECTION Of 12Q choice nraotical 
sucmsfuL buHaness pSanfi i Illustrated! 
*3.09, money refunded. Premium Mart. 

Lacrosse. Wls. 

HOLLARS. quarters. dally. IniLrucUcnA 
35c. Jerrnne Barnea, JO It Glasgow. PortB- 
mnn fc.li , Virgin ia. 

ggORT Cub to fortune. Thousands of 
formulas, trade stcruLv. iliD pugr** ji 5b. 

Premium Mart. Lacrosse, W b 

WILL YOU give US S-'r rifc-at Sfloll you 
mialceV Af lernoons free I Work hoEue. 
pi fiiKl month n'part^d rL'sceuticinn.l^IplI- 
tSmel, EkUeCt talEiufise! Nutiuiml, Uax 

12-^0. Ban Bernardino, C alif. 

COLOR C-jjacreta wllh. cJirrmirnls. VL'|f.p- 
Snp wtlis. Btucco-rott. Bnmrhcs, gpip 
coticrtitf pottery. Cn'tnent IlrLmLry. 4 'pli r- 
den ornaments. Cold glaze. Concrete 
paints. Marbling Sample 10c. Hollywood 
crmrnr Craft. BttST Wonderland. Holly- 

jfrM d, fTnlLf 

SWISS Mpsip br^ wui-ks — ii.^5 to 
Bldiublt 1 for JiLiiny nnrclU^. Mi'-rnanfi 

Manufacturer^ i-LT W«t <(th Stfuet. NrW 

T PTtL 

SINGLE- IHGR EDI ENT " Farm ulas ! No 
meaulacturlPil B. Klnlord, Fort Lauder- 

dale. Florida. 

OQOO Money making oppofLuhltled, de- 
tails fren BiiiiTiv's. RiyeraLde. Croten-cu- 
Hpjfann Tfl Y, 

PROFITS Frank Fmqr bn::i nf.^s, Own nnd 
cperetc Adams Ic earn vendors. w« hi- Ip 
finanfic. Details frei 1 . O. V. Corporation. 
33L&J Wat 4ftb B t Try t .JSI yw York Cit y, 

OWN A eaell bUsLhida.? No neillim. Op- 
emte “Silver King' 1 vendors. 13.95 uo. 
Frwr Jnn t nicEl'Ora , Automatic. &4K-A Ful- 
lerton. Cl i i cat*. 



MAKE Mare money sellLng Rt-d Comtt 
Flrv Control Products. Write today [or 
Ircc fiLd.T. PLed Oomct. TC6 Uamct BuLld- 
lue;, LllClrthn, Calamdo, 

MAKE Color- glazed contfetr rwU^Ty, 
ntatuarv, graveaion.^s. t i L r:: . wulln, fluon. 
Imi.c rini-nt. wetcrorooflng. BookE^t. color- 
£lLi.l*!i idc Nutlanal PaitcrLes. MJnnean- 
OJlS , MliicifBOta 

MAKE OenultLii rubbr r mnlfis ]]^tallF 
free. June. 101 -B Bet -rli. HoLvakp. Mass 

ELITE Collection of business plans., con- 
laitLi 121 tested plzm.% and nenrefl af [nrmLj- 
Las. StaTt own business^ home. emoe. 
Partkulara free. Elite Co.. 214 . Clrand at.. 
Now York, 



MAIL Order buMnrr.s is ytmt oppcirin-. 
pity. M:inv bi-gin hjiiu.13 PuH 1 L'Jirii IhiiiL- 
sjinds JfearlV. Nu Uefi-OimE CDb.tfi.ClS. t>Dlind- 
less SLlectlan. Have over *V ye^rj; r-xpen- 
enCE, wl It help vlill jtucraied. 25u btltLibL 2 
valpitblr* buakle'a. Node fre-e. B. BrctUseT, 

' '.7 ■■ '2L.-C . mi IfldjLJunia. 

HE YOflUr u-'.v ii buss. AmazlUlf DEOfltS. 

Nu:iiinJ Co. .Wlns lon-Baleoi. W . C. 

WB BuccHaflilly sell lnyentlons. pat- 
eiLted and unna tented. Write ue. It vmi 
have a nmclkal. ureful I d^n- for sale. 
ChiLTlrTr-d Institute Of Ame-rltim IrtVeU- 

ioys Di-bt. i-C. Washing ton P C . 

CHARTERS . Di \n^Ai‘.‘. Ik*?!!, CbOAIMSt; 
Tf it fDL'Uih. Eelonlai CRarter Co.. VVJL- 
m! mrjpri. Dei. ■ 

IIXILPROOF Rubberr Jncld nmklne. 

blaster en.Rtlng, tremendous market, lerg^ 
nroiits. 2i P-ngc instnEctjvo caial^iriie fire. 

Plajitk Arts, Tit Nre]y, Mun-cpr. Indiapa. 

WHERE To buy at lowest whoJesgle 
nrLrrjq, Ipfcrmaiinn free. Yprenn. Bo* 

F ■ 3 3 3. Hav oiflfle. N. J. 

OPERATE Mill!, order businnsn nt home. 
EhdaJbi dime. M soles. 5415 Boutii MuLfih- 

neld Chloflgo. Illinois. 

GOOD Faying business BlKeUuu mir- 
rors. plating Rutppam, refleintors-. blcr- 
clnt, biiLbrixiin iixl:im by 1a.lv. method 
Fr^u IM. rlt cu lira and proofs. OnmnEtil 

Co.. Ave. H. Pecatur. III. 

131 WAYS To make moper. In bomr 
office, busing of your n*n, Pull phtLIo- 
ulars free. Elite Cd--. 214 Grand St,, Now 

Yorlt. 

HOW And w hr re -obEjiLn rapLtal Iblly 

E-stplaJucd, itwu pacUeuIats. Star Service. 
Wauakcbeta. O kie. 

MAKE Money by mall, the way we db. 
Free InformatLan. Maywood. P-liOT 

HTaadwar. New York, 

HOUSE Flan bools— Latest titles— Bar- 
eel n catalog free. Pocolar Mechanics, G33 
fii Clair. Chicago. 



MONEYMAKING OPPORTUNITIES 



EARN Manor at home! ThmixMidK dor 
’ 'Hpcnt Worker MugazLim" telb n-OW. oam^- 
i*le 25c, Sizemore. Box 1. 4917 North Kost- 
iser . Chicago. 

RELL Ky malll Make abareUnw pay 
wlcli pYa>ff LabLu home maJEocder buslneas 
Constcuellve literature e*b!u;.ni; amuidag 
cpppriunltl^l WrLlc- Jiiy , 1125 East Gist. 

L.'L.r:iLTi. 

5'OU'LL Like resltvcrlng mlrmrn. lable- 
wnre. making chipped pluir; aameuLatea, 
ruirnn. Write Sprinkle. riatCI, 2B1. Ma- 
rle-n. Indiana. 



>L>j A TJrnfi'BS I imi:lL s-erapfaenkei . Big lees. 
Unlimited ou-uoti u Li I tl us. Can be done a! 
house. No CDUinefLllon. No capital nei'dnct. 
Write to ikirapbnnkrr Guild. Fatk 

Mjicc. Nr^y Ypfk. N.,Y._ 

FREE— Magazine, opportunities, circu- 
lars. Lincoln Supply. Box 33. Irwjp. 

Fon na. 

LATKei’ Monry-aiakLng appurlunit lefl! 
Offers, pliLrts, jsajc'Lple ptass Iflc. Maiow 

Freaa ^a fH5 East K. Clereland. Ohio. 

3iooKK:-:rp>:iiE .i:* money b|wr*Un* 
pew jr|r n bobkkfrplng S^fklCt. Ral^ih. Let. 
Yjc-ksL-iirg, Michigan 

EARN Money with your typewriter nid- 
dresplng mvrlaiH 1 *- circulars, typing. In- 
Cormatiqn H’l; fret. Act -PUL, BOX 

lm EJcmln gham. Ala. 

EARN Money anywhere, Call names of 

strangers, tell them whn| they're thlnlunft 
Li bo u l. Hu.RU [il f atage aeiA explained Bar- 
rel* of fun. Professional course mind read- 
ing. etc. *1. IT J. tin I lasher. Como Tur- 
3qr, Omndvli^w. Wmtftnuln, 



MAKE SiatiiiLry. nqurlnx, rtr ImlEnLLDCL 
jrmrhk' formula 25c. Idtal Service-, tl-G, 
Park Ridge. 111. 



MAIL Order ^c^Teis. New bcot toaehes 
hpw- to earn hrinciry by mail Pn^tnaid 25c 
CiatcfJo Service, Box h 5-7- E, llrooklvn, 
N. Y. 



HERE Is vour opnoilunL^T 15 sources 
aJ jnce-mr 1 Ehmor. Ri>^ 2ii Ehi^hlng. N. Y 

MONEYMAKING Atail^rdf-r fspn-nrlusiL- 
tits, fetti FOs^h. 1. SCtUfatdrC. SL-3 WLa- 
consln.JPearla. lEllno ls. 

CONVERT Did lawn mowers into elsc- 
trlc ciittcrx, iJrawinss 29 cents. Wheeler 
MerrlmeHiLp, gt Pr Ir-rsiiurR . F|il, 

S25.M0 RICHER Working i-gelltrs aub- 
IlFhed In Schemer Magazine. Alliance. 
Ohio. Year. JI.UO. Twu samples and nrc- 
tn'Urn ?5c. 



CASH Por butierniea. InzecLs. Sue SJn- 
rlaLr display advertJ«ipenl page I BA. 



BIO MO l b. ealol-CK^. prOpOKltJ^rti, Bend 
dime. Service Fresa, Box IB7. Waukesha , 

W1B. 

# WONDERFUL ODDortunltles. Details 
dime, deductible From order, Clement, 
iTj^ArlhiiG Rqc Rt^tgr, W Y 

I'ORMULA^ Fpr any known nrcparatlon 

SnellidllLk cuKEinetlrM. brviiragyn, nuircli- 

cldss, gentdcides, cleaners, etc., qilEv £1 09 
each. Satis [action guaranteed. Ktv Chcm- 
qrn| Company. ]3l1 YpnEInren. Ej-hlnmo 

SELL AmthlJia for cash. "I Want to 
EZiiy" tells you where. Lepv I tic. Rr-LLablc. 

Br;V ]QT, LaGc^ nprH ':. II I. 

TWENTY EJ Lilia rs dally rrqlaJinlciK |ubc r 

BoLsatr. BMt IBS t A . NtW Qrlta cm, La. 

EHKE Big opportunity gUVrs to ioakp 

money. Wtl r -I Vn Ill N ; Y, 

AMATEUR^ "Mil li4i SlKl ■XM’kly with tbt 
Mew National CatloocL Originator. Fv^e 
trial. National Arllala Bureau, £G1 Nortli 

Mara-alifl, Dallas. Texas. 

WILL You give Ua 5 - .; fi ml S5I1Q VCU 
make? AStcrnoans freer Work horn#. 
SL.flOB month reported inwrougnn-l— lull- 
timO, Expuct, snrpriK^. Nu.lLnn.iiE. BOX 

12-UH. Sen B^cnaTdliLn. Calif. 

WHY Wffrk foe afhen? Rave others 
work, for vau. Hoiendld profits received. 
Details 10c I coin), Drive BctIcLsoii, Antc- 

Iqdc. Montana. 

CASH in on your scare time. R*ad 
"FroKrewlvc Mali Tradr 5 ' mnnininf, You 
gr-t ey■^ri■tl1|nif■-^" ^ mi^□^!^■■-^^!ak.in^J■ ,, iduU, 

p-lnns. .'irlirinr.!;, tips aind iilfl-pEraLlatial &C- 
iicius— dp|M*rtunltl«E Inf tu^n in piclec ev- 
ery v- ;l1jl of life. Sample copy 10c. La»s- 

kv._Fub : . 53 3 Rorc m Bt-.. chSofl-gQ, 

FASTEST Growing mall order buRinraa 
of today. Enormous demand. Details i™e, 
Charles Ecbroedcr. SB West Washington, 

Chicago. Illinois, 

AMATEUR Cartoonbts, earn ms pruf- 
Ita. dubllcating comical advertising car- 

toona j£fnnlr-Ads. A why W i^giisin^ 

MAKE Mouer easily. plcasanUy with 
rcsidsldc si and- Write Furac-i-SVitem, 

Lnthrup, CalEf. 

MOULDS' GiramnCeed. fbr easting t-ny 
Boldlars. Indians, trapuers. warships, sink- 
lt moulds. k(4 hinds Smd 6c f^r illiafltrat- 
cd rnuiLpgiJc. Bund fil.iKi for large sample 
mmilil . HujltV C. SelUeJCkf. i!5 ftpi'ncrr, 

flL in. N. Y. __ 

WHOLESALE F:purr.«;. ftdO.PlJd^ arlLelCB. 
Free dlrMiory. Mav^iKidt, I1QI Broad way. 

Nrw York 

3H;j THINGS You can eaelly make far 
fuu or nroltt. She Fooular M^bunlca 
Press. Roam Cl a, 3QQ E- Qn Larin, Clilcagu. 

FOIL HULAS. FLANS. ETC, 



AUTTIENTlU Formulary. 1 nalmcUQRR 
and e imply E-nurcrs- fur eoAilv making 
10,0410 nruilLjiblr 1 p/odutb. Comotete book 
— 924 nuEea. il.5D poetald or O.O. D 
f F-urelffn. II. 851 . Catalog 3c. A da 015 B ™wn 
Company. Chfsjnut Hill, WM achiiHcll*., 
FORMULAS: 3 Varnish, 6 wood 'aLalna. 
j _ = i r RitasrLL BgX lU2fl, Cudar RapldB, 
low A, 

MAKE Fast selling products. "Chemist 
Approved FormulJw/ K Caial«r free. Ktm- 
liro. 12^P Park RkLu r. Ill inois. . 

BALTED Feanut* 111 Llie ihelL. Formula 
bx oriffJTiatoT. 15c. BP to.. Penn Ya.n, 

N Y. 

FORMULA GuaTatiti:ed to kill ringworm, 
otlileie'a loot. 35c. Asncs Loader, WIhlu- 

field. [,oiii^1an.a, 

FREE FuthluIa catalog. AnyttUng ?n- 
alvE«l I I D. DO. Wcfltcrn CTicmlcaL Salem. 

Oregon. 

ICELESS Ice I Colder E Cl^aucr! Ohcau- 
eM Instnietiuns 'Abb. Duller Covington. 

KV 

B1 LE-INGRED3 ENT Formulae! No 

majmfactui'iPil A. KJnittd. Foirt Lrnader- 
l la L11 . Florida. 

ELFFE FernnuLaji and plarw- mkr and 
sell y^ur own producta. Dncrlpllve book- 
let free. Elite Co.. 21* Grand St.. New 
York. 



FORMULAS — Latest, brat, Ahalyala. 
Literature free Belfort, EtiglneeTlng 
BiitjdJOtf, CTiIlJuhT-. 

STATE Llceriiid chemlat. S5 rfun ex- 
perience. formerly in employ a[ the BrJLiah 
coremmnnt. Will furnish LsrIi grade for- 
rr 1 1 in'; pmcuss^K and trad# secrets. Ask 
for EblB. Dr. w, L CU'raiminffa, 2J0 Qiit- 

don Ave-.. Byracuae. N. Y. _ 

NKW. Muncy making furinulan book tehB 
Imw in uo Into business for vourieif. Send 
[or tree details. Pomilar Mrchunlni. 2A1Q 
H Ontario. Chicago. 
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POPULAR MECHANICS 



rilEM'ISTil V 



FREE! CatelnR cheEnmala, laboratory 

BUPPhtt fPT sLOduuLH, Pl-W Idea tlicnlril- 
fcLt-5. qppa.ral'.ia-4iEliLU. SfllPUtlflc bwts a.% 
dlfcwlriUs. teLuacapes, microscooc*. hloV&it- 
Jc-nJ ftveda. photographic chemical*. 

Write WJtm MfK. Debt JElS, L34 W. 23 
St,. Nrg VariL, . 

□ I ANT Crretel* Grow itie-Qi r Embry- 
onic crvTlIil and directions tec, Klmbcr- 
U[IK. Mllldgfcl. X ebrft&ka. 

FltEE Catalogue. Chemists. hhneral- 
wr!i r , blALtfitv, mltTOKftdra . leltBoapea. 

Triiniy L a b omtgUtS. ErrmslOn. I.iljJl.gy.. 

HANDBOOK For Chrmicnl Eip^rJflLfrflt- 
&t&, hundreds af cicBrrtmeeLti, illustrated, 
5 Be. Experiment booklet 15c. Free tataloK, 
ReadsuE Setfatulc Company, RcndJnfi. 
Frnna. ^ 

FREE CHiSLUiHtrv catalog. SuppSSri at 
Erl EouLp complete ]fiboraln^. EmUt 
BeLentlflc Corn.. 3&"P Brldnv at-. Hn»£- 
]¥_ n_H.Y 

CHEMICALS, Laboratory. tflisswate, so- 
paratiiB. Send 30 for catalog CPI, ElO- 
Wlcil Supply Company, JUG SJt. Hope 
Avenue, Rochester, N. Y. 

~ h" p'i'^T ROHC QFE _ " F Cl I quick chemical 
ililhI Vm i? S2.5I1 K lilting Sons, Campbell, 
CaLLfOtnfca. ^ 

CHEMICALS In 5e quantities. Catalog 
&c. FHla™r'fl Laboratories. Mndfard., 
Maas. 



II ELF WANTED 



AMAZING Offer! Ml send YOU abju* 
IuifW Ihee bis assortment of artnal. J-uLS 
hl2f- loads. household products wurui S5M. 
ci Lid show you how i ci ram jiLL'Lii 1 ■■' in spare 
time, wLtlMUl ctacPieikde. ZutlOl. 
Monirpulh Cincinnati, Ohio. 



STEADY Wort. Rnad 1 my. Reliable man 
■wanted to call on JurhL^L'K. No experience 
or capital FeOUJrej. Pleasant vork. Hwm 1 
every (llRhl. Dig Qionfl-Y CVCTY day. Wqis* 
derlul new proposition, FflrtLnulqrs frtn. 
Write UcHecs Cd.. Dent HW. Freeport, 
ilbnoda-. 



LOCAL Agent* wanted to wear and drm* 
onstrate suits to friends N-n earn an sera, 
j ■car Hal ljuynn'sit plan. Up Lo s 12 tu a dav_ 
EsperLence untLucusiajv. Valuable demon- 
stratlnir emiLDinent. actual ironies frir 
Sronoficld. I3UP Harrison. [Ji-pe. TtBII, 
Chlcuo. 



PERM AN ENT Tlei5re*cnt^tl ve \vanlMi far 
Hppcifr unilDiTPE to mil nn n-Htaitrinta, 
liotets. beauty prarlbrn, darters, nursca. 
dthE-rs, Exet-llenL ta«nnc. Leads furni»hod. 
EiiUlpipenl Ire#. Hoover. Lirot. VK-LflC. 
251 W. t9tn. Ftow York. 



QElOCERiES Free 1 ; iTust rtKrf’r in pitinw 
fnen-da. neLahhors. others cand I'll r:v« you 
fn&dn, arroc^rlejL. etc., 
frif. A I3’_u.^.lci f^t^ 1 HJlnplt: way to aisJte «cod 
tPdJie?. Bend no money— Just name nn.d 
addreef. £*pol. VWtil MptmanuLh, CiRfita- 
netL. Ohio 



AGENTS WANTED 



CONVINCrNQ Faeta about two sale? and 
croUt nraduclnjf leaders— Lnftrnr. the nnw 
and ditrcTfot sKanniioo. and Ka^rr, tbe 
ClEuncr wiLlici'uE I'tiuuJ. Bps I n*ss and orof- 
it.i ftooi thfftir leaders are eye openers. 
Oet oarticpIarB today Earer Comoanv. 
I.rtanon. 

STARTLING Frodts eel Linn: “Ch-jnir^ 

Carsccistrjiir.'" dctklbM* OhlUtR] BUra-tWr*’ 
drlnt ScSN Ukf wilct^ic. R^:h.3k I a i id-- 
rmirtA, L.inSjM. tufexpltQia, liotelkl. ]iO:ii?^. 
fflrinci^ 1 }!r buyers. An-mole irer to hu*- 
Uirrt. etdoriidii- FnRt Co,. 3359 CJlf- 
teq A vf„ Oilcnjro. 



AGENTS fCbamp-lon beltsu Bitsocndcrt, 
Cm- all whn wear. 5Gc Institute. 

C6-I W BatatPOri! Sl. BaLLimnir. Ud- 



AGENTS St <n3 Start-s you In business. 
ShJI lImm 1CID-.. ijraJ'sl Snpd SI GO for cijijl- 
□Jele IIP* uf Uti! I'villuL- 12.001 True cal- 
alrmie. Radio City Neckwear. 112 West 
5mh LM-5J. New York. N. Y. 



FLASHY Electric nlXOr ijdEielLmfi Ruar- 
aiRet'. SIS. Oh appearance. p^rJormantBl 
BUIK&Cird deals cost SI. 25 dOMU LotA. 
sells deale-rs (2.5di In l&.bti Samole 

SI DU 1 BLelJuud. Uonm, BOX. 17T-p, Lack- 
parE. N*w York. 



AGENTS Make LIr praflin no Ena4 
orodPctA, bargain UeaLs. Low wbolenal^ 
ortecfl. RbFLh name E^r trial outfit otT«r. 
Ho-Ro-Co. 2S10-W UKKltet. Si. Lptils. Mo, 



SFt.E. Nylon hfiid^YY and (rive fin n silk 
bpsr far ha IE pttiV in COcnbLnatLOn ordiT, 
GuaraniMed anamat Holes, &nm*- nnd tarn 
□r reblaccd Ifce. Soit; lor your own pi:r- 
sonaJ u:-;r' aWi'ti nllti large outfit. Ri^N 
name and nose aL ze tolay. WLlknlt. Di'.^k 
BF'2T. GreenEtuHI. onto, 



ELGIN And WBlthBin wrtsl and PockKt 

watene*. reconditioned ELke new. Erinm 

S^.SlS*. Write Eor rut-* loir Dearborn tYatcti 
Co 5 gu Wabrtjh, Cblcaftg i 

START Smnlt— Gruu- fast. Oui dealer 

aaentB make eood pronta. No Lnye¥-tnvrn.t 
needed. Open reaular oclnt store latrr. 
Write ManaEor. UenL 1-J. Bok 3^5. Evbru- 
vtlle. Indiana. 

AGENTS — Or Hamzat Ions. Sell worlds 
wonder elcanJn? trystal wm-oo-md- Sam- 
nl-> fr^e chn.fi S^sdurs LziburuLoTY . FOLIB- 
Vtlk. Penna 

STQRAGE Buttel'V CHLPIOE-. Glainp rfl- 
mor<:F combined, uuaranteed. 2D cl- 1 : onsL- 
on Id Ili U. S. AEcr.(> wonted. Waters Ter- 
rnl.nal Co mpany. Atlantic, fowa- _ 

GLASS C!ear.i i r ■ nv.(.£i 3c, se-LLs tL.flO. 
gamph frr^ Wpatrrn, T.fhi . ITla b. 

WOMEN Aift-nk. Free dctaSla about n 
uitisUiv pleasant «nd profitable nttporlu- 
nl t v Michel. S2 Comrre«5 Sl . Jrr.-.i!.v City. 
N. J. _ 



MILLION ArlltlfJU Diy whole*aEe. Val- 
onblf directory lie, Ideal Service, D-5. 

Fark_ftldqe. Ill 

3fl0^ PROFIT Sflhnff re^liHSariary EeXut 
comfort, lonsr-rr ukiit, (li-Ii'sk s^uHlaees. 
Sam pin : pair ldc. Mercer, 3U7-G East HtS. 
Nl-w Y ork 

MEN Wanted by world w-dn Industry - 
Write today fot particulars abfmi fi:w rooU 
old RRwltlRh routes hive bald well 

fur ypar.n EatablJahed, mi oElmble bualnesa. 
Over 2 flu fai-iii and home neceullLra. In- 
dustry and relj-abality mam <iuj||flritlflnn 
Man with au(o urcfurnsl Glv? age. 
pi 1 rlr nc’i 1 rtE^rctkLr-%. RaWletgh ai, Debt. 
F-N-PFM Friieodjl. Ill 



ELGIN'S; waltbuna] wrlfit a-^tchw. 
S3 25. Free wbQlehalc eat^loK, l^oipfi Per- 
mit. TJ9 Walnut SLr Plillmb'lphiii Pu. 



FRE^ Wi^lef and opt- o-antHmiatefl inake 
"2 nrudacl.-.-. \Ya Siipplv iabuls. b&ttle-&. 
Enorjiwfiafl prpftts. «u»Lco. E-ScOiifl 
sell, Detroit, 



MIDDLE Aged flaltsiruui. BtlL KLltroach. 
JOo 1 . profit. Frotecte-d territory. Sample 
10c. EtiKketi. JOPLLn. Mo. 



YOU'LL Like rCJlIvcriPiT inLrnur.i. table- 

M'urf. rr.ii I-: Lclit chlpEHid rEOmm t'ufLrOr'plAtca, 

siirtL'.. Write BnnntL-e, FLatc-r. 12B. Ma- 
rLon . I ndiana. 

L’ALI-ING All IitMUi fobd khLckPliui. 
Mltl-A-RcS — MarVelOiaH rtVuliitLOlLUry 
iLeattlL-yiiidltig tulji^ral product — wanta 

UECPIS. Wrlie Mlli-A-ReK.. 01121 Ml3iL0U 
Bt. San Fj-siLC-Hyo 

ROMANTIC South American bevcrnnij, 
DchdVJS PiltcnlHl. Territorial r-Jtnlri- 
:■ jv 1 1 v Lib^'ral Jira-pErA pua [paLd . U f>U uupla 
!15t. 2000 i.n.05, ^UOO- £5.95. L'SA certjlh-d 
meets. Mate Trlunfo. Ltd.. YLfiemde 

Nacar 1501. GurHIba. Bra^Ll. 

Ji A LK!-. Ptwle wanted. We -Tied It you, 
Dubbn DrUif Ga , N hW Ocl^Q.na . Lil _ 

NOVELTY Ash "tray, aumptu 10c. W. 
Koianko, 53H5 W inona 3t . ch ttwi 

KA k?i I1Q-3L5 DaLEy apply iriif bcsiiilLf ill 
sihur UcLtl Ruid II kt 1 .-.l.mi El'LLhts Cir-t 1c 
Free .ymsotea. ModernLatSc Slans. B-3MI0 
Lincoln, emcaao 



S r EW Y^rk pfTlce U rider Vopr nwn nm 1 , 
^ t iki ni^nchlY. sT aa yi-rirlv Co-upir^iHii y«i 

pffieiih . J2FI Lhxi ri ri.bL'i Ave nue. , N?vr Yu-. V.. 

Nt7W r Scnaa Honi I no leak ben Let tank 
vaku Si-SJ.1 -V-cl . F .LRhl. B-Jr ew&pltsHl&n. 
Gel terrttbvy Mud buCOtOv JbdupundiijSt. 
Every houie a prospect. The ELhar Mauu- 
locturinR Cnmemii'i Sn, Glens Fu lls. N. y. 

flflO FACTORIES- GRer you newest fast- 
est sellers. Amu^inn &d lection, cnarvelpus 
value*, biRRer pmAta Uian- ever, C*t all 
[hruu ii h N?W AycsL's 1 Buys no Gipdi 1 Snul 
foe oid v SL cftahi ur write tor uHitifularE. 
Glass F^iblashlng Co. . Ellwan d CLct. F vnna. 

"ODD Bless America '" nfn. Fatnotlc 
spcdwLtlcs. Blsrdomund. Ritsh dime ^colnli 
far Mmplc- and plan. ColcmAn'3. BmLlh- 
IK1IO, N. Y. 



FKHf'UMK Sells like yrlld to wc-mrn. 
CEuhs, churrliJ 1 :;, scihual.-,. iJnhEi'jir npa h ' 5f. 
55c sLze Sl.HI dozen. Tucker Chemical, 212 
west E36. New YojJt Cllv. 



$50 WEEKLY At hOP^e. Muku tusmf.- 
Ics. flavorB. etc. Employ onents yourielT. 
Albert Wilcox. FLeriffik Ga. 



BELL J, Oi;t docks" far dentists iiHrS 
plih'ilciflns or any burn ness, Q^nck .'.^Ltax*. 
BamnlO SN. Nrw EnifLund Cmd Ccj. 379 
Highlan d A ^-r . W i-sl SomerULlr, MO:-?-. 

AMAZING CalLLiLaiDi. accurately udd:-. 
Bubtrads. inultlpLLej. -divide. Simple to 
iraifritfr. SclLi for only *7.511. Profit 35^ 
U> 4ir. . Every omCL- dtik. htOf'.-. factor?-, 
home. pfHXspecta. Write for details Ftot^ 
elgn inquiries welcomed. t.lRhtntna Cal- 
culator CO Dept. 18 , Grand Hjipids. 

Mich. 

yELI, IndlVldpalLiicd beita, bUCkiVB. GVCT 
IhausAnd umPlams to eliBWifr. Fast money 
maker. Repeat bJiitnesi. Write today bpc- 
clal out 11 L oCfer. Hook-Fast Specialties, 
Box L4S5_. Frc-vld ence. Rh cde Isla nd 

' 'STV ANK.Y-S ERVEEtS' " Easy to sell. 
Circulars unci cletsdls free. Tha Os ter - 
RoiEor Hhon. liockford. Mllnnls 



AGEN1T3, PRchiri.vn. Bmia^lnR heW 10 

ceiu seller. Mike £*00 Ip 59. M dalLr. 
Liv. 3T34B IVaallln ut on, at IAUIB. MO. 

WILL You KLve m 5T- SirnL 1-flGO vou 
make" Afternoons free! Work homci 
S1.MJ0 month renorted f exceptional — full- 
time^. Fyow: 1. :nirpr£sc. National. Hum. 

J ^ iJ, l^ li'T nj.rdm i>. Cald. 

FREE ''Btirvjcn Slgual" dcmonfitraipc. 
Fast card ^rlngj details. Knlpi?, Long 
Dyacli. Colifoi'tiLa. 

BIG Money tnklna orders: shirts, tie?, 
hosiery underwear, mints. ii>cket-s. s^eat* 
v.fx, Urd-Em-nu; dr. ^ialf^; rqiLLpiunnL fn'-M. 
EsrpoNertce uiancct-ssary . Nimrod. 4532- AN 
Llnroln . C hicago. _ 

FREE Brush oflcr with new toilet bowl 
cleaner. SHI 25 v. |i op akosol Oirn . 

'12 IT Rlllh CoiiTSH Si. LljuLi, 



i, FTiEE! ,r MeiStan euFH», nuvelUfts. 
IDO'.; pro It 1 1 MuL'Quu/.p AparLad^ U7Q, 
Mexico City. 



WtNdOW a Urn Setters Fcnnr eaeh. 
ijirRe kim. New Ftyle-^ Absolutely brau- 
tiluL Fr tit ULtnoCdw. Atlas. 75H1 Hoisted, 

CtLkruRD. 



GOOD sideline for nrlntlnir and adver- 
LiHina; Malta a nun Jj^ra.lrtiznjinla niime pi at m 
di small quaiititi^A. Gr^ul driiiand Abva 
make money applvlng mlttaJs cu aulomq- 
bllrs, Free samnles. "Ralco." T2I Atlan- 
Lk AiiH., BoMLun Milmm. 



WE Fpck products under your label. 
CieJLflrHS. EnKJd pFOdULtn. rtt. Bar prafibs, 
tpw PFLcea. SamoE^s IreA Bpatco, 5C-JT 
Imnn Fark. CHLcago. 



AGENTS BnLUBh Ru u ild'-s! £fl ntOS 

coffee ]2n lb, 4-o^. yanllla a^-E- Rbieoc 
bMck m for fllje tnn stLcks clu-wlnn tmm 
12C. 15D Other bar jj I cl.. Prcniiciqig rlx- 

nsrtBucs unncesE^arv. CarimUds Com- 
nanv. FO. Bt. Lou:s. Mo. 



EARN Money in joiar irpiLTe Cl me taking 
SUbSCTlptlPIU: to ropulair Mnehuadcs, Uh“ 
LLrnS Led PCisIbihutE. evert- fu tolly a pres- 
nect Ewsy to e« 33 Honus ostd In addition 
r-s> llb^ril cOmtJi’M.Ml-r-q flfind postcard lor 
further dfrtnlLB todov. Cirt-uljLii:n Grpt,. 
Fonutar Mechanics Mafi^znfe, 2D-1 E. On- 
tario y L. Chir agQQ 



AGENTS: BLamnLna naiiLiis ao pmakrUkcy 
nrotectors. Sample cheek with vour name, 
nddri 2 ». 25n Stamp! nxr outfits. Emblem 
eheCkn. chnck-Etibft. nauu: pUlLil'i. 11 nr' MfR. 
Co.. 303 Dujrraw Bt. Brooklyn, N Y, 



AGENTS— 305^;- Prohl Spiling paid lewJ 
letters: bIotcb and omoefi. Frtc Maniple, 
Me Lai Lie Loiter Co.. fl3S-E North cmrlc. 
dilr imp, 

ENGRAVED Name plates, numbers, 

Hjjrh-i. ''Ii- . -i-ft"lly wld.. prrahra Ld.tr>!. Erctt 
Bpok . W'lnthrpp. Mass. 



GOOD Paying business silvering mlr- 
mrfi.. PlaNnsr autonarta. rcficc-tara. blcv- 
cli^, ba Liu mIsl niiqres by late method. 
Free Dartmulars and ptooJm. GucmiBtal 
Co.. Ave W. Decatur. 111. 



AGENTS — O poot tunsly toeke mooey; 
lHmk conlahfdng 121 auecesaful business 
plans: homc-nELov: send lor free InCro- 
(locterv bookl^l- Elite Gp.. 214 Grand Ht.. 
New Yart. 



AGENTS — To mall cur hteram.ro. Good 
profits. Hume business Maywood. 
It55-3[a7 BrPfldwav. New York. 



DO Yau want brhuPs far ynur pmpoaL-- 
tJan^ Yaur ad Ln thin space will place vour 
mnwaKF bcfvru hundreds of men ficekiiur 
- :i - M-r-lli ns - pruElucb My fcildi-r LO 

SuCUTC AljNith." Lh HE]ed Wills DftiCl. I'll 

Riadlv Band you n cony free. F. W. John- 
j.on, MamLRCT DLa-wifletl AdvcrtPsinsr. Pop- 
ular MtEhubiCa MagHiliLD. 200 E. Ooiarl# 
Si.. ChlcaaaL 
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tilGita&ftADE SALESMEN 

A DVERTISING Eflqfc tnaLctirn. Ampr- 
Em'ji largest uarmfaeEuarcr of itrtlnti bb'l 
bool i mat che*. Fast selllnK hne. Large 
salts producing kii. Sample matctiefl. 
CoaiDlcIi: cut calalo*. 13 color I'osnbinn- 
llons mnlrca aclhns ce hiv dommlwton In 

advance. Superior Match LoinDBny. TJiSft 
Onrnwnprt. E?cp| M-ij. Lt ilCUHO 

MAKE BIr Inoncr? DrmmwtnitE a«tn- 
n:u!:r rtartrta tint dap cwifcrr. S-rlh Oil 
lt£hl. RnEirur pliers tavrrkuc drUa Ktorefl 

wild about it. Write for tola profit Seal. 
WLcr ll r ciic-E. 33*i] w, -Hubbard. Pent K-m. 
Chicago 

II EVOLUTIONARY New KiiViitiUan. 
ThouBandg prpspeetii everywhere. M«d 
mm Imc hi ah im ElflCUKi-ilDfl OU wc?k. 
Placed on irec trial. Bells Itself, Grdern 
fiuunrrd by factory PrcitrMTtPd territory 
available. Free dekb«m>:LTiiEi>r rafter. Silfci- 
manaiier. 244Q Lincoln Ave., Dept. R-171fi, 
Chlemiw, 

MOVE!. OiLrti nrcmllT, Sella or l jijrhl- 
EKCflDE lurtal Itu-rJL. Surr flrr- Fepriat buhl- 
ncE5 yjJT profit. Address: Rubh. 231-13, 
Wi'ri Wii^i t. Syracus e. N. Y,_ 

SELL Se'u.satlcma] new liraui match linr, 
Low brier*. ti.fr cash toQiitdsslotPs daily. 
Afrn fi« Shocks. Hummed fane, business 
tards stationery. ^lr. Free outfit Write 

tods?. ILcrh. 1 Matrh, 2] H Y«n Huren. 
DnUE,_4fl Cl 1 1 i'.i it it . 

RIQ CemmiSEloDS — seLlLmi to atorea ecl- 
l ulei i<3 pfjcIfih: tickets. mrrtBU shelf mauld- 
Iclr T*> rcstfrucani-'i. menu covers. suras, 
F rrl^:i]u: Fri-^s, ll+ Wh ite St . Eta- g- Ynr k. 

EVERY RUa I tu?sn biLVi I leans We manu- 
facture. Write Dept. FM5. F.O. Bo* 1315. 
Oklahoma City. 

PRINTING Salcji-m an wanted, free out- 
fit. BOifcte 3. EfoS_ft34 Miami FliarLda . 

EVERY EuiLness must buy. Printing, 
advflrtla1n.fr aiwdaltkra. book, matches, etc. 
Takt; uidera far thq plnnrer line ](Jfip ne- 
ecsaJtV Items at SB', prLn: nAvlUR. Free 
deals. 40 . advanced conurnhsloti. Lh:h :l.-=. 
ExpitLi* ncr minccc^-ars- Outfit Erec. Da- 
vid LI lull'] Prifibf, 3J2 Sip. lLam.il I on, D<pl, 
TO. Chlcato. 

CALSNDAH^— BcaulLful cnmulete line, 
ill I A J Z , iincLudlnR JifmhrA. Mirr.^lri fyrr. 
Htart na-w. bi; the flarn t In Hih 1 fipld Flpm- 
J nil Calvndnr fl'oin muiv. C53U- Corrativ 

frfnvr, ChlCRiTO. 

ADVERTISING Bank iililIcIipj; nfirr |lh- 
^mL rarntnas— Tull, suate time. Expcri* 

c<: unn^LiL^Bry, direct. Low 

PDCiiS Cur Jjj;p cuahly quark drll vrrlrs. 
hclci iwt orders: fflBter h'wal:-; AIL bu^L- 
nnw nrtpocci? Friie oatm. Inattuc- 

Liwrja. Aracricun A r FTintlnff CO., 

Di'bE. C&, -iSD2 3nuLh TnimhipR Ave . CtlL- 
cagq. 

"RED Hol ,r uatrloUc aelleT— Cfrih 3n nn 
llOLtL-h.r ApncmlCv ou L — ,l £SGJi£ bn Rlfiht' to 
evi'ry kjjid r>[ bnninexs KeLnlls £3.95. youj 
orolll il.Sfi Ten fwoond dcn^oik.Miis.LJoij 
jnakes lb to TO erder.s day. por^abl*' ECj- 
PCFicncc unEiixcssaiv Fall, yurt time. 
Ftvv Kainpln nlTrr. EiLlcv, 1 Lfl5 L-ttWreuce, 
DCU t . F M-fl. Cl j3CULL£P- 

METAE-I^ED Baby flhees. other krrp- 
naikps, BLr profits, Na investment. Aricv, 
5TO5a Wabrid*-, St. Louis, 

HCROLLWAYT Mallets aid! bi'RtT tjlL- 
im'darA. tnrqrmnlSon. sample ll>L- Bcrail- 

W&V-E. 1-tl C BlregdWav OiLkJund Callfornaa 

FoLL&h. Send 50c far 
saEps kit. PruditFUi, &$!'> GLcnwood. cnL- 

CIW. 

SELL RarRalnsI NbyeltJcs. paptr sph- 
tiiLLtLii*. irrpRLmff uardn: 1 Hi K wrofilb ! CaL- 
aluis true! Elfra, B L;m Ngrlti Wr|K Ctlf- 
eaao. 

’iwi 1 PROFIT SellJlur Gle-BrLle alfrns 
Lct kiorp.%, rmLaqranls. taveini. J. A. 
ter. C tLtabrLdyf . QhJ-o, 

MAKE More money ^KihnR Red. Camel 
Fire c-ontrol Fraduets. Write Ludii\ f^r 
fn'fl facEs Red Comet. TO4 ComcL EuLtd- 

I Li if . LiEELi'Laii L:<i l-::r;Li1in 

RtW SbtCialtV — Sella every bEJsLnen* and 
prolrastosial msm. PDur *15 sales daily pay 
S2fld wpctSy. Farrrll rf^irra over tl.OW.QG 
bsorLEMy. Write F. E Armstrong Prcsi- 
di' n t . Dent . PM Mo bile. Ala. 

BLADE3--BLR profits. Rest quality. Fac- 
tory prices. Postpaid. Are Bliidi.-. 1L- 1 C - 
Eslo. >\ Y. 

EXCELLENT Opp^rtUPSty AelliPR flur 
caniDlete line of brushes, la? pent cbmmlfi- 

KJCTI* Write fnr hlan Wire Grip 

Sanstarv Brush Company. 230U 5tb Ave., 
York. 



EDUCATIONAL AND IN.=?TltrCT10N 

WELDING— ELpfltrlc arc Learn maflt- 
uBEl- Lffide nukklv tliruiiRh nclujit prac- 
tice. IndLvldu&L welder ln>trucllpn nt 
hare cost of materials. Full pariLculara 
fm* 1 , Valuable wcldinpr lessons book 5Cc. 
UdburL WuldlriR Srh i:fll . Eta* M--H1L. 
TfQ v Qhlft. 

NEW DUObrtUIllLh'A In air c<mdlMrninrr, 
electric relrLaeratJfrn sud autb hudv- 
frpdcr includlnk metal work. weEdiii*, 
halntlnn. Manv irained mun tatn uu to 
53a^tral> Weekly. Sturt PTrpnrlTlff T10W GcL 
fiia* fare-. U I 111 (I I'M EpR-Jh+;c-rLn.K Institute-. 
13H BMdim. D-.'pt. Ill ■ 

TEiArir: MaFraT.inre Cuttl'iiI sapsoleu — 
tr-ndc. Eflchnlnfll. -class Booka on adverttg- 
Jriif, in In I j hr rnirnLvmp. dr. Discounts, 
Lists fy«e. COnLCP^rdal En rfp v i n L r Pub- 
lish ln.fr Company 3<-R N<frth RKlcr A\^ 
nuc. IndLanano lls. Indiana. 

LEARN Auto- finance, personal- loans — 
In«rprn*Lvr crvunf. Nebrnskfr Finance 
Ox. LltiCQln. N ehraafcj.. 

MV Nrw wav — Blue wav mathematics, 
tllUatriitrd. Analyzi'K, dnniaUq^. visual- 
ises PialltamGtJtX $ L [iTi"i:;iii1 C. V- Blur, 
Teacher. Hosemead. CftELfornlii. 

PEVILOPISO Persona illv: ducorallhB 

the li-umu; *u rap^HKik krfpziiR | ri-^truflllon: 
25C each. Nallcm.a] EdumtlDn Burra n Hll 
Mnxg. Atg. N. E.. W ashiiiktuiL. D. C. 

LEARN WflEchmakJrw. Material itisLruc- 
Unn-s for 5tnrt and whcdcBile supply eata- 
Ior. all SI dm. Refund not aaLaEactory. 
BlewaFl'i. 131 Qllvr. Bt. Loulg. Mo. 

WATCR RE'pp.irinH la steady orofl table 
n.'0f 5fi . EXcu'tLk u. r -i|nlLf Ifi, di'niniiid Yeiu 
ran learn watehsrutkiuK trade ul ham?, 
Hmre tlrr-c, New orlRlnal luatructlon sys- 
tem. Script enurni'inff eourar Included. 
Write lat free detail* todavl NpIkop Cn.. 
6M Sher man Peat. F-2MI. Chir aku. 

U ft. Government Jobs. 1DD-S1T5 month, 
litn-womcn. Pri'piirs hot at home for 
exaJPltmLLbPs. FuLL purticular:; Ll*t pent- 
Lons. free. Wjltc today. Franklin IpslI- 
b-i ta TH'p t Th. Hoohrster. N. Y. _____ 

MEN Wait Led — Bctf ■piiy'-Lrarpt wr-ldinfr. 
Free booklet No. 5 tell* all. Siuif auu. 
lm.rrpQHFir.nl Trades Institute. ¥41-15 W. 
TfltHL ChjcaRp. 

liOMK Ht-iidy for F^yehOloflv. 

MctnDhvslca. Ehllosophv- BLble. Fiec lii- 
furzmiUcn CoLScfrf of Universal Truth, 
:'i ■- T-: Bn 1 I JuLksucL C ltlttiQ 

1-OCkSMltB Course Lock Dlckjnt. etc. 

|3_ UM nri'iMLLd I^jk^mllh-. Ua pa dgan ■ Tn. 

LEARN A kOOd liude »PW Bin drhnaiid 
*or wetdera *nd mectianLca. Complete urae- 
turn! cnniT-rs in nrc and acetylene w^ldlns. 

ilPLP and d v Is E.I nn. n^rchan ir* bf>dv and 
’under PuLnoliLR . spra.y i^athtlhR. mi! Lai 
rlmshlmr. utc. Low ratee. Fav alter prad- 
nnlinn p-jnn. Write todfl-V /or bl It LllilLStrat- 
fd mLabrin. Mirhqssn TrSde School. i!4l 

tVOnd V rtrd. Dptrail, Mmh- 

AUDITING LflBMOlis by C P A, NLn*i 
method. Guick. simple. Cheap. Inlor- 
rjiut:n:i In'p. Public rtc-count-lnfr Bcfioal. 
P.O._ BOS 1534. MfinpiLiM JTpnftj 

CtlHltAli t-n bora lory technic taukht la 
i piiir imp home, Prat-Lice outfit auoblied. 
BiiIIpIIel Zrcv. IjnprrLa] TnzhnLral 3 n.'rU - 
mif BfT 4fH- H Elkhait. In dhina. 

IdEARN Qiu pay iiadn I el a fi w 
DreoratLnE. loaperfiap^ltut. irAi.iii.njf, mur- 

blip it nifrn and Pictorial piLjnUna. Cata- 
Luff Jifce. CtLlcaijU PatPlliL^ ■£: lIludL. 1D2 
wgst Lake -Blreet. Chlcseo. 

LEARN AdtO u]|"l]js[iilk. bndy repair] ns 1 , 
TveEOluf electricity, rcrr3*e?a lIop . Dieaul. 
^ir'.-irTr-nX :nr^A ^5aln Knn.'nn Citv. Mo. 

LEAH W Telearaoh^! Gobortuniare now 
aviulmblr to bpffinnr-ns due lo new railroad 
rctlrcmept act. Exprb&CM law. CaLulufr- 
free. Dodfrc's InatltutG. malt Ave.. Val- 
PBralco. Ind. 

SECRET lrm-GtiB&tloti. Experience un- 
neccsHftry. Detect] re narUcaLars trw. 
Ornrai- wqjmtT. M-TO4B »roadw*r. N. ¥. 

PLAYS. STORIES. MANUSCRIPTS 

STORIES. Novela. =atlieLefl — comoctently 
revjKcd. tvpcwnlEGn for editorial eeraid- 
eriLllun.. W J rilon. T|nnrv, WimiMboru. Tflk_ 

PUBLISHERS want stories I Dutndls 
tree. E-Lur.sh, BuX P 1 Dili, HtirriBtnl?!, 
rtlilLO. 

STORIES Bodta. poeitii wanted for oub- 
U cation. Many caser morkola AiLthor 
will hr-Lp vm: *ell. ManiLarnpL* market i'd. 
revised, typed. Christoo-fier Carr. 353GA 
Chestnut. Philadelphia, Penn*. 



CARTOONING. COMMERCIAL ART. 
■SHOWCARD WRITING, SIGN PAINTING 

ILLUSTRATED Method no*F BLakfls 
drawing rosy Amo-flnsly SlmDLLIled. Mint 
til-aetical JbLL'Lliod pciaaiblr- to noncelve. BLl 
cjirnLnkg. Complete MiHihcid *i . ar rend ta 
*iuipp for ore-ooenHik ^arbeuiura Lrpp 
JfinfnmrrnaJ ArtlStl. B031 153. Lea AuRtlti;, 

calif, 



POSTERS Sikhs and nlrUirm. quickly 
and easily naaclr # Uh Clear- Got Icon. Cat- 
nlOk true Siilcl Dublin eLllclk l'"n. 

IrPUlB. MO. 

TRIAL Cartogn le^nFl,, ItC. Hftrtma.tL 
Bludloj. 2438 W LJn^nln. M^br. 

SEND For free deiaLi* Course In 

CuricKinlna. Bor BS3. Bnrlnaflel d, Mjl m. 

PEN And ink dn w| nits. Let iu draw 
veur arivrrtLsinE nmi rjifaloinie Lllugtri,- 
ElOhk, from ptidtoei-, flpptaj pi flhjeots Bc^l 
woi;k and fata prices Tlrraldln Studios 
i ■=! 1 1 F Oakdale Avenue Chicago TC3. 

FRi;F— Bis list of helcrul hooka. Pop- 
ular MrttAhlei Prc^?. TOD E. Ontario 3t., 
Chi i ca.no. 

MAKE *35 Weekly With UlK tu'W NHtJfrn- 
■1 Cartoon OriRiuatoT’. Fret trial Nati-an- 
flJ A rtinlfi ftkl Ni^th 'NTar-galls. LUi lla a. Tea. 

AMATEUR Cartoonist*, cam hid proE- 
3tS. dLlpllcatlila cupmrjLl ajriverU?]nR cm - 
Kcimic- Ads. Areyle. Wktonsln. 

AMaTEUR Lettercra. carLaqpIvfe^-tJBe 
IncxiMirjKivr ptoccm for quantity produc- 
tiOrt. R PnT rtal Kiirlstai). Minn. 

CARTOONING Cobti*;— ILEiivtrnlcd 
]C5fi&ns. over 550 tKetOlsra. drnfrlnR papur, 
urnn n.nd pencils. *l.W0 complere peat, mid. 
AtPhte w Bfiirtlo. Bog pMuHnnii Cmllf 

DRAW Beautiful fflrln Earn b(R jn^pry. 
tJflw anatomy-nude Kuid" Lriusi* jinyon*? 
Ln- draw free hand perfectly 30 norifeoui 
mnta pnnqs Bend *i for complete tralnlnn 
InctUdlikR Lrjdr. irl iiLl crltlrspi Hay Rw- 
jvra-. 5 ftT-3 ArPuckle Bldg., Rriwfclrn. NTy- 

YOUR Ad In this apace Will brinp unmZ- 
Itufr result* I'll prove It to top. WrLtfr al 
once for IfitereatlriK in forma tiop y w. 
JohniOtl. HOOEil 300, 200 EoVl Ontano St,. 
Chicago. 



ADVERTISING AGENCELS. LETTER 
KITKIIS. FOIL A P¥ KELTIC llitrt 



MAIL-ORDER Or a k5rnt ad rrnchinr 
i.iKJO.fldb families throughout United 
State* Ail 00 Inch N-rwjipiipflr. maRH^lnr. 
Eir>lllR.fr-IM. rate-book frer. ChtaaRa Ad- 
v<'riiHjpK ARi’ncy. 3B-PM West Jackson, 
Cl i Iraca 

SAMPLE FLve COEutnn Iqche^ display kd- 
vflTE I^HlB I el 35 neWBpaiMTTL Ear 5 E 5 . FXx.it- 

prints. FmintarisOrnen. Itlhnobg. 



GUARANTEED Resultful mailorder let- 
tGTS, CtTCUlars, JoEitarK, rJHnpalnTi!i, 
planned, written. MuUi'ratc churif^H. In- 
vr».tl ante I l-Mn tel AOservice. M-F KetUL- 
■*nrlh Brooklyn. N Y, 



ADVERTISE — 24 W'utcI Ln 71 nrwjjpjiprni 
I2.D4. Cla^^lhcd and Oisolav nth bSacird Ln 
nil pubtlcatjonn Lnwost rate*, Gomnletll 
direct piali camoalkiu. Outline pragHHl- 
Uon for free ju kii?* L ions Knkoa trick AJ- 
vfrtlnanar 5Hh Narth MlFhl-ffaa. Chlngfro. 

ADVERTISE: 24 Word*, Hfl ntwipaper* 
S9.5B. LLtU Itdc. Advcrtialhg Bureau, 
4gjlj-C? Cpt-tJ-gr- qrniT-, Cfilr.Qfln 



ADVERTISING Placed all mnva*:iiw, 
n?a£.baa>era C.5.A.. Canada Mexico, Cen- 
tTal-BoutTi-Amersca. We-'t-Tnaic* Lowest 
thL-i'k. Frue Kerrlce, 54 pilre catulajr Efts. 
Baler AtlvcrLIiLn? Aaeacv. A-3B^ West 
Mudlgpri. ChloaKD. Egtahllsh^d 2a to&t*. 

E.EARN Advrrltsinsr at hpmr, Ea.'ir prifl- 
tJCftl plan. He; text buukH. ComiUOb BChOOl 
education FulT-di.iH Intercatlna bnqkii-t 
and rrgulrcmcFVt* (r rv. PaRH--Eiavh SthmiL 
qf AdvcrtHinir. 1 :S 15 Wtahluan Avenue, 
Itant 3431 fthtcHrij. _ _ 

FREE— New AdverlLsers Rate Gulds. 4t 
naaca, Inclurtr* cvflrvthipjr, L«w*at rates- 
E H Bta-wii AdvqrtbiSnk AifGncy. Mci- 
rlmcidiafl Mart, Chicago. 



BUSINESS SERVICE 



DELAWARE Corporations PFRanizcd] 
repreaenteO: ectvepcvI: rrasnnjiblp. Car- 
PbratlPn Cqqnsc-I^Tn, WilmLcialOh. Del. 



YOUR Mail rrcdTcd and re-malted. 
AhowLiiR Washiofiton. D. C. iH^rj3iarl_ 
Hawkins Mall SeryLce. HflB-a FcurLrML tli. 

£3.66 YEARLY EfiabllS-hrs pqrmantPl 
mall nddFct*. Cro-- opc-rauve Mali -Service. 
126 Lefrluftlnn Avenue. New York. 



40A 



POPULAR MECHANICS 



TYPEWRITE RS h DUPLICATORS, 
OFFICE DEVICES 

INCREASE Business now. “EiOcUO- 
HTunh" Rotary Stencil Printer reprint* 
UimuAnds everything you hand- 

yrrite, draw or truce Cole™ *19.75 id 
* 44 Terms. illustrated lltcraxiiTe Sree to 
huslni:sfl or 'profesEiansl men pitbihureh 
Typewriter Supply* DpparLraLhnt, K-3. Pitts- 
burgh. Ferma 

TYPEWRITERS. Adder. mlincaKradh t 
muilLirann. addresscKraph Send far Tree 
lUtfl of machine* tHat will help Sfou at 
half BriCc, Prultl, IS FruJLt Bldg.. Chl- 
ttM, 

RirnDER STAMPS AND OFFICE 
SUPPLIES 

CUSHIONED— 3 Liii-cs 35c; 2, ilc. Pearce 

Prw.%, Da» t mry. C onn. 

SUPERIOR CuahioHed, Indexed- Two 
3.Jnf-i 25e; three 35c. Signature U 55, 

Blatim. M 4 BrndlcF, Peoria. Illinoi s 

KNOB Handle. -cushioned. 5 Ufvca 25c. 
3— 35c. Stamp Works. Centcnwcj, H. Y. 

CUSHIONED. Indexed. £ lints ?5e. 3 
lines 35r Pcei"]*^?? Preai, 415 Failcy Bids.. 

Blrmlnafrjicn. Ain. _ 

NEW StriLti] Slain d. AUllablC f DT flRTlh- 

ture.n, wrJteB UP to 35*10 times Wildcat rn- 
inking. tl.QO. Stcndl Stamp Ca, Box 

E27. Bcaldton, Qkla _ _ 

CUSHIONED Indeed, 3 lines 35c. Lonla, 
Bpa iQB^P , Yjttan gat-awn. Ohio-. 

KNGEI HantfEe, cushioned. 2 lines JGc, 
3— 3 5c. Stamp Works. CcnicracrL N. T, 

2 LINES a Etc. 3 Lines 35c. SldHlb WOfks. 
Auburn. N^br. 



PRINTING, MirLTlGIlAPIIING. MIMED - 
GRAFDIN-G. QUIIMED LAlIELS 

ALL Thre* printed S3. 5ft. [KID envelopes, 
IDlKi billheads .lelU 1005 buEluBS cards. 
Dim 1 l wall. Senaa Ilona L after. Mwre 
FrkmLna Service. 3tni Nprlh FJftls Struct, 

jjarrlaburff. Fenria. 

NO MnSlLRriLcilimif nr Jnl tu^Ograjlhlng, 
Only quality printing. Samplea. Hill 



EXQUISITE Printing and. multi granh- 
Injr. Fqd (i*mi IctterhendK il.^S. Cahill, 
Norton-. Kitixias. 

F.NVELOPE3! IfcLSlde-Uhtri for privacy 
Economical. Samples. Damn’s. Welan, 
Lo uisiana. 

1000 PKNNYSAVEKS n.Hft. ifrznjilr*. 
Cantu Service, Blylhtbijurui.! SlatLun, 
Broo klyn. N, X. _.... . 

5W STICKERS. 2^x1^. 15 c. New cal- 
nlag- Lfrbcla. Cott’f. Wqvcrlr. Kbium. 

I DO SELF-SEaL Bnnd enFelwKK &0c, 
TltJ-^ns-lb, £a_nj[-llii FIJ nl. Michigan _ 

10H1 BUSINESS Cards K_50. Letter- 
heads, on^eLotiCi. Johnny RatJans r Cora- 
gaalJa. Pennsylvania, _ 

200 STANDARD Unterheads delivered 
Jli.ffll Blink, 1130 J COlumn, MeQkCblinPC.. 
MiCh. 



THOUSAND BuHlnesu cardd SI 00. Send 
far samples- inin;eograT>niuff. Eaton Press. 
1J22 IVEa-ln. O-ardner. Kansas. 



30 SHEETS. 25 En-velopcx printed 30c. 
Idenl Frtia. NOrtll AiLiPn. Mtilne. 



5000 3x9 UtRCULARS. 47.50. All print- 
ing Ed* - nrloei. ftamptra. Owdnrlnt. ttar- 
rbontiyra, Va. 



MlM^CiiRAPlllNU— 5 »(l Il’ijXLL *: ois. 

Excell ml ixortbaitJiHhlp, Lcna'fi. 5H0 eutii- 
Lu-ll. Dcls'rjj L 



I.K30 BOND Letterheads r»«aiilli en- 
ycliroei orlnted. dalivercd. J5.M. 

H]|Frn Print 3Q4fl Merrdlth. Omaha, Ni-bi 



1UO0 BUSINESS Curd.* SL.DO, milium 
Fret cut a. DJxLe Bualne&B Card Co., FM1S9 
■JeQeraaii. MemohlA. Tonn. 



Bfl LlfTT^KH E3S And envelopes 
br.au Li fully printed 35c. MVlrn Galfin 15 
ArlnJie, YouiiasLown Oh I p, 

WATERMARKED Letterheada. 1SHM— 
*■1.8 5 Prlnlrry. 4&S1Q - Hrr| Aw . Ne^ VdT fc. 

ATTRACTIVE Prinii-piT. IciWrSl pritoi., 
SamnlcB. Hosier Frc±m. 3 3-jtnJ nary street. 
Auburn. New Yort. 

BOND LelltfF'hti&dH cuyelopca, 

5S0 SI 00 0*4. ih. QkllMrt Prraa. MuCrJ^town, 
N, J, 

10a LETTERHEADS E^Xll Acid 100 rn- 
itLones aHi. 41. SO. The Reporter, B^x 31. 
San Fernando - . Calif. 



5.0110 PRINTED Envelopes 45 .S5, 
om y Envelopes, 111 We&t J ith. New York. 

City. . 

FOLDERS. CtTCUluta, catalogs. Low 
prices. Model Printing Co., Manchnst-r, 

Ipga. 

GUMMED StLClCer.-.— 5lH1 for 3H. lout 

llnefl, _Fre d L alne. Kinn ev. Minn. 

>1.00 EA<^1[ P<ii:Lijil:cI: 3!l0 piKtnsrdK 500 
clrcularR. 250 leCter Leads. OlEIhr-an^. 
Of S J .k envelapcs. Bonneville. &0" West 
ReiqsiHiiII Ph:l2LdeI&hJa. 

Ml'Nll-OGRArillNG — FdRlcardft DC 

300 Icttcrrt 41 -DO. AddlUvnaL hundred*. IOC. 
No Jjtieafe limit. Sampler free. Dollar 
Letter Service. IflO W. 'Washinffton. Ohl- 

cagd._ 

50c LOTS — StatLonerv: enrd^ labels. 

fSamole*. I Howard. Weaver. Mcchanics- 

burff. Fenna. 

LABELS. Cards, circulars, atatlonerv. 
SamoLea. Atlantic. Box Gtfl-IL Rock Kill, 

a. C. 

125 LETTERHEADS And envelope ti no 
DCWtnatd Eiunzlke^Ji, Bcia 725- P. Hlqnc- 
APoJls, MJdnt iLMjl-a. 

HARVEY Lftbel*. Berra. Ohio. Belter 

iBhrl yatuns IntiircnL ln ig . S LtJziplt 1 .^ ijei' 
FKCN I' Anyth Inc ifiELinnablr, Pnrliriqlars 
free. HamLSlah Prcua, 4341. F. Mradc. ■Chi- 

eagp. 

QUALITY PrSnlJnr-n.iqjifl 1?r p I u!j|fld 1 Ld* 
bfk^r SampLos Ire*, Fain 1 : Freaa, La.th- 
r^p, c*nr_ 

SDO FOUR Line RumnnHid stlck-cri, 

24t. MorLU Printers. Sacmnw, ^Jeh, 



PRINTING OUTFITS AND SUPPLIES 

PRESSES. Typr. cablnrta, sbpphra. Lint 
Jnr ^.Labip. Lliieolh FmKK, 230-G HiftWlL 
Fall Rl'WT -M*ju 

PRINTING Equlpjnent bargain catalog. 
Bend stamp, Bradshaw, 32L4-P Huron, 

Chlfflgp. 

PRESSES, Type, iUfi&lLea. Ll.tt free, 
CattLlug ten centi. Motlr'l Preaa Co., Yntk, 

Penna. 

BARGAINS. PruuEx, type LU;6 Ex- 
uha-nff* 1 . D--lS t ISO Qoot, H*!ridr-n. Conn. 

MAKE Pimt-b-biLcriLv Iclc nuLIlL ynurnelf, 
Piirilcular^. .'.^.uijjli' engravLng IQl. Nij- 
IeIi'ulv, CarrOl lU u l, IlllhQbb. 

PRINT Your owti card*, iiationerv. clr- 
clrculaii, advertising. Have money Blm- 
blf rulea [umlihed. Prmt Ter othnw. pice 
nroflt. Junior outfit *1.S5 wntnr U4 
SIR. 5-5- Lh.!lKilfi friH!. Ki'lh-ui - , IhC., T-ll. 

Mn~id^n Cfr n ri- 

PRINT At name. Sic wLLl bring a com- 
plete catalog of pr^Ecs. tvne and supplies. 
P. Feilfor & UomPhniv ^ Coin mb La St, t 
Newark, N, J- 

BARGAINS — FrMBes. type, supplies. 
Sl-elu stauLD. 159 Harvard. Cambcldgo, 

Maiia. 

USED PrriiEi, typ* r aupbUes. LLbIii 3e, 
Turdbaufch Service, Layayllle, Fenna. 

PATENT ATTORNEYS 



PATENT Your Ideas. WrllH iiubipdiately 
Jbr two free bootB. "Pa lent PiolectSon ,r 
and ''When and Ho* Lo Sell on Invention n ' 
Fully cmrlwii many intcrcsilnR points to 
Invnntor!; and lllu^tniLe imnoriuiH mechan- 
ical prlhdbfeb. With Uuuks we aUo rwii d 
"Evidebce of Iuvontlbh" form. FramnL 
aor vice, reasonable fwa. 41 years.' experi- 
ence. Avoid rlxk ol delay Addrra^: Vic- 
tor J, Evaau Sc. Co. , Rc^isterod PaLiint At* 
tbrncya. 411 -Q VLCtor BulLdJtiy. WjuIiLbik- 

tbb. p. U- 

INVENTORS: Taki- tlrflt step tewurd 

PTdtocting vdilt Invention — without obLIca- 
tian. Write fer free "Record of Invention " 1 

f;:rm fur nalabhaliing' dalr <if Invi-nlKin 
We ulio aend free — 45 page b oak, '■ Patent 
Guide for the Inventor" — telling Import- 
ance of nromnt wction. conddcntLa] search 
service hew to rseH and market Inven- 
tlnn^: detailA bf c^nwenSeht iwiyment plan. 
Subd IbC free "Pa LchL Guide" uliiI ' 'fcii-i:ard 
of Invention" form todav- Clarencif A. 
D"Brlen. Rcgtfiterod Patent Attomcv iFiB 

Ada.™ Building. Washington- D. O. 

PATENTS Brtlired rtWperattVcLy, Jnlgr* 
mat Jon Iree. Henrv Brice Ball. Reslatered 
Patent Atbcrncy, 111 - frth Avenue. New 

York City., 

MANY InventDH U'J]J be IntcrtLiled Ln 
our irtvlw. Informptlon on auhlcet of ab- 

Itiiblhg a i_iu.li: ii L azid ruarlc^Ung un Inven- 
tion Guoniked wltliout charge. WrtU us 
prrsqnaiiy. HeMorrow ^ Berman. Regis- 
tered Patent AUuiLi«ys, 13i-V Imrn^ter 
BusldLng. WaBhlmiton. D. C. 



THIS Small ad jn^ane low cose In ob- 
EalsiLiLg your patent. Free nartlculaia air- 
mailed. Robert Ni?ek. latent Lawyer, llofi 
BflrTiater H uil ding W^hlngton. D . C. 

LYNWOOD B. James. Kegistered Fatant 
Attorney, i 257 NaiLonal Press Building, 
Weshlngtob. D- C. EstabLlshed 1115, 
Prqinpsj. flflrsfiEtt nut •/ n-Ji.^nahle rjite^- 
FREUMIKARY A-dvJce Free. Fornser ex- 
a miner v S latent omce. Lavrencni Col- 
b^rt. NiLLoimt Fruai Btd«,, Washington. 

D. C. 

PATENTS - Trade iruLrifl, Preliminary 
advice, book hnd dfcsCtoUce form free. Fer- 
Rcnal scrvltCp Irvins L. HcUathran. 10M 
Interngtiflnal nidg".. W^hlnaCon, D. C. 

Hcjrlsturrd Fatflpr. Aftcmey 

L. F. RANDOLPH. -302-3 Victor Bldg.- 
WaBhlnrtcn. D. C. Law cost. Book and 

InfotmalL on frr'e 

INVENTORS — Before disclosing vour Ln- 
ventLon tc anyone send tor farm ' "Evidence 
of GcnMib-Uorr'; “Sch-cdolc cf Govr-rnm^nt 
□ nd Aticrbrva' Feert" and inMiilcLItnU. 
Sr.fti free. Ejaneanter^ Allwlne is Rommel, 
411 Hawen Building. Washington. D. C. 

PATENTS. Protect vour Idea bv secur- 
ing free J, Frool of InventSan" folder, tx- 
ccntianal mrrsana-l service. Eslablisbod 
19M. L\ E. Vrooai&b. ATI Wnpdurd BEdg. r 

"INVENTOR '5- Guide" fire: full Infor- 
mation about patenting. 5r]||pE Inv'oiitloni, 
Frank w. LederEb&nn, 154 Nassau Street. 

I Hc^f York. 

INVENTORS— Bend for tree booklet 
" 'Faten t-3cn^e " tnformaticn based «n 04 
years exocrlcnre. Lacey & LhccV. Debt,. 

5A. fi t-'Xt . Wa j blngtgm O- t\ 

PATENTS, Eubklet free. Highest rerer- 
rncf_s. Bust results. Promptness assured, 
WaUson E. Cell: man. Patent Lawyer. 71* 
Ninth St,. Washington. D. G. 

FREE— Big list d( heEnluE bcck^, Pop- 
ular Mechanics Press. 50f> E, Ontario 3t.« 
Ch l wifio. 

FOR INVENTORS 



MANY InvflntoHi vv.J] be 1 b Lcru±.tiid In 
□ur .MirvLLHi. inEeimatlon on aublect of ob- 
Latoing a oaten L and market! lia an inyen- 
Uon tu Dolled a-|tlLout charge. Wrlbn ya 
personally- McMutrow As BerjtiJin. Regis - 
Irred Patent Attorneys. J34-T Bamster 
Buildi ng. Waghlngton. D. C. 

PA‘i'liN'1". Trademark, rnpyrl^ht y^jscardll 
service fl^mpltlp jp-r-lrH 1 Jur Lnven Lnra, 
Reasonable leea. Preliminary hiformatLon 
frEHf. Inventor's Service Bureau. Chan- 
aU'T Building. Washington. D. O, 

PATENTS- SpCdrgd Tw-q vuluable bnnk - 
Eels sent frue. Write imbi6dSac*|y. YlcLlm" 
J. Eva Lid A CobstKiny. ^12-G Victor Bulld- 
jng. Washington. D. C. 

4D.D0fi MANUFACTURERS Addrcusra— 
Zfi any line. 41 DLirctcrv. 3-5d North 
Nint h. ColULTiin iii. Q VilP. 

FATFWT AcnlLcatlon tit SDc — mailer 
onlv 15c. Rnrt>l | way . H4t> Broadway. Oak- 
latid. C»]1Eorn.La. 

INVENTOR'S Universal Eddcaterj tuti- 
laJns Itflb mechanical movements; 50 ocr- 
nrlual uluLIDela; iiLsLruCEJbn un prorurlnk 
□ nd melting oaLcnts and suleeLJui: a el atter- 
nev. etc. Suggests new Ideas. FrLc* SI Dbat- 
oald in U.S.A. Address Albert E. DlcCcrtch. 
;iU-b Colprartn Bldg Wns 1 1 1 □ aton. DC. 




I (HKEiL Patimb. EKtablLshrd En EflOtt, 
Cbnrlc? A. Scott, 773PM Gbrson Ave. r 
Roeheater- N. Y. 



CASH Pocnractacal Ideas and Inyrntloiw. 

Mr. Bull, AB-BI4L PhiaSant. CtUriLgil. 

INVENTOBHi Profit by ^nur Jnvenhon. 

. A -praclLiraL talk tn LisrPELturs b - - un uji-* 
mrrJjtneed menufacturur. Our C3 oaoe 
booklet "Mind vk. Matter" mnikd upon 
i<'c<!Lnt □? 25c. Tii'i EbRJbccrlrlg Co-., frl n- 
clLUlAtl. Ohio. Dent. D. 
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INVENTION fi WANTED 

INVENTIONS Wanted— All trow -Roy- 
alty bail*. Patent Promotion Sswctoliitd. 
firnarl-wjLV N*’»- YhktIi 
HONKSTY l No inrk offeml Fatrnl.-ii 
at unpaLunlrd irt e<inlLotLi CuP* I den^d fdr 
quhek .131 a. Wu UrPmiS* T«&] n-.'Lu II i*Tl- 
cua. write today lor details. inventlon- 
Bervier Co.. Ena 6ft5. Hagerstown. tad. 

WAKTED— Merlbffnaoa ra tented. unpat- 
ented inrrutmuF Booklet. references, 
free, Invf-ntlntL Reppi^r, 5BI12W) South 

Fairfield. Chicago. ^ 

SMALL iareaSSS winced by manufac- 
turers. I'll tie-Ljj you sell row invention. 
Write 1 at free circular. Stanley Hull. 
7B25-K Euclid Avenue. Cleveland. O hio 
CASH For inventions. oatented of uti- 
patented. Mr. Ball. A-3411 Pleasant. Chi- 
ton- . _ . . 

SIMPLE. Practical Jn vcnUgiu martied by 
itumulacturcfft. puCL'jHi'd or unioatented. 
For InCftroiation writs Chattered Institute 
of American Inventors. Dent Wwh* 

Iruton. I> C. 

PATENTS FOB GALE 

IMPROVED tikat* fastener. Rcqulrra 

nn kmv, Plo-iirr .i nrl qicEckrr In put nrt Of 
tatao-IT. Hold* better. Writs G. H Htmitf. 

Jr . Hoi Tut. wnmrnfftun. N. C 

UNIQUE Huntitiv. simulating lov H. 
Parnrhorn., No. IFBL Box 3M. Ft. Madi- 

Jtdhi. lOtfk, __ 

gAL-T-^HAK-Ss. KJ’fPs -salt drv Idrul 
ieiu. 11 order item. Make offer, Uax 293. 

BloonifkZd. Indiana. 

SELF-LOCKING Stef ladder. Presents 
aeddenk. OulriKhl-rovattf, P. E. Brow- 
er. Gurdinrr, OrL'-irnn. 

OOPYftTOHT On took (or sale Outright 

Or nn rnyalty basis. Bnui, blind Training 
For Soccer and HatmlneSR is IJIs. For 
sarasLe write- O. H. Hutaff. Jr.. F.O, Box 

Tift. Wilmington. N. C. 

CABINET Mtbtn. e-nroenters tool. Pat- 
ent No. 1.961. 113. P.O. Bos Si 2. Baltimore. 

Maryland. 

SELL Your patent through a small diu- 
ifltd ad In Papular Muchum-Lcs. Many in- 
vriiurrx havtt fouiid buym Ss this way. 
AaL me for vroof— I'll gladlv send It to vou. 
F. W. JohuHC. rvunager CLo-saifled AdveT- 
lisimr. 2lKl E. Gel? lid* St.. Chicago. 

M ANUf ACT VR INC 

INTENTIONS Mahulictm-etf bv an ex- 
perienced ropipany. In any ouantltr at low 
cp*l. Mntal upucialtir-s novel t-ics. Htamp- 
Ings. dleo, and models. Free eiLlmatea. 
Our booklet "Mind Yi. Matter" *ent unon 
Fceei-pt of 35 il Re* EniinrnkE Co.. Cm- 

dssati , Offtio. D&pt. q, 

MANUFACTURING, Any IM-tcrlnl nn i 
DuantJLv. InvetiUorm developed- MJLhurn, 
Burlington. K < ■ iV.ucL v . _ 

MAKE MuheV biiildLnir h:rd llpuesi. 
Or^iLt demand. llJnstratad ijutnistion 
boot 25e PnpuluT Mechanics, ^JO East 
Qn LnxLQ, Qh-Lcagg, 

MODELS AND MODEL SFFFLTBS 

NEW Fpldins win^ catadlilt almUmc-. 
FooiP-rooT. Jllv PLC-Lpuid. Model Airport, 
Woburn. Maaaaenuf . e tte . 

AIRPLANES' J Module arid eataioSua 
25f!. Brstlnin HoObr Co. 3WJ6 S. 'JTrov, 

QhicLfQ PI- 

BUILD Tuur own rudm onnlrnlLr-rt boats 
and ai rfHam-H. Campleir tllu.^niled Lu- 
structlon book SIR. Harold ELssrt, Ham- 

mcl Station- New Yurlt. 

MODEL S-ilopItts Eor I be J rr.-nntnr. Bend 
3o Etanin for catalog, Fl-e to? Modi-1 WorLi. 

Tanler Park. III. 

ILLUSTRATED C-n.E-i.L3nK 4-0 i L njrlnep. rrvsl- 
ilifiz. tu-jplit'fi 25e. Rfiuudud. HnWibdPII, 
A-3411 N. AJhland. Chlcaao. 

BUILD Miniature nutan, Air and wa- 
ter Cbokd- Se-nd Ifk: Ear cwiplfttf drair- 
And :m L rui_-[j U'Ijii fur ltkt.e. tWiS W 

htireLor. doubLc rotary valve moior. Wright 
Motor Works. GiOl South Mmerva Avenue,. 
cnicaco. ; 

IMMENSE MidJ-TE-aiO tu.!,]j03d ru'.iiStiK! 
52 pbiteA Send 25c. Vandsn Boom. 3321 
Broad w ay , KasBss City. Mo. 

CARVED Hull ship model IslU- Ship 
and yacht model fUtinE*: JiLndrt yarht 
tulls. IlJutilrjLCPd oalulug 2Dt. A. J. Fluh- 
t-r. imi2-M Er.n ^u.h A v l- . naval Oak. Mleh. 

MlNIATUTtE Eteam loeomoHyen. tpw 
calalo? UsCLele oil builder^' timd* 25p, 
Little Snvlnn, Wilcmsprlan, CaUloriiLa. 



TUGUSANLV5 Shin flttlhEE. hundreds 
kits, catalog lfc. Folk's. 129 Seventh Ave. H 
New York. W,„Y. 

MODELS— rF rsUJ IS cal models puL OVar 
yciLir idr-Lu. We develop mudiili from the 
crude to perfect wonting devices. Your 
idu*i might have large commercial value. 
Eervlcea confidential , &n.nk refcr-cnciLi. 
Re id etc it d Kxnduxicr enRlne^rx at your 
servLcr, Urnd far uur j jS pace bOOkSu-L 
"Mind vi Mac ter.'" Itax EnglneeTloit Co.. 

Cartel h bajl ^ Qm q.. Deot B . 

MON PYMA KING Id-^aa — Latent baaku — ■ 
Banova] L-.LL.ulog free. Fonular MecliAhlca, 
nn St- emir, Chicago. 

HOME CRAFTSJfEN 



GET Free leatbcrcrnfi JpittruCIlpn pum- 
phletR. nn n^. r - af leathers.. iuuU, pi'Oijeeu, 

Mukt! rkira money . Beautiful gifts. Leath- 
er samples 5c. Wilder * Cohim-tiv. 1033 
Ctde bv . Dent. 3F. Chicago, Illinois. 

WOOD WORKERS, Cc n.ibknLJde> h C W 
1941 M 0.1 ter Mauual and Bargain Book pre- 
aenU now uroJecu. new methodE and near- 
ly 1 DCD bargains in ftnc venccra and wpoife, 
Only l(te. Albert CnaLilaullnr, 731-CN 
Ean uaih fiL., New York CJtV. 

33 LAWN Qfhftmeht fifitLerna 25e. Other 
uatternf!: 15 ,P -3D^ high; Dutch girl. Dutch 
boy. nlmtc. bull IcitLct. Mexican g*ri, 
MexiciLn Ntf. dw«.rf, penguin. Jto»rr girl, 
ICO ^LLLh; 3 far 25c. 25 navrlty paltrrrtU, 

JCC. AU D2 fun EiZC patteriLi t-l.DC bOal- 
DALd. Etrother. Box 3-flJ-CQ BoliDffton F 
Writ Virginia, 

KNOCKDOWN Cellar CbeSt. lumber, Ve- 
iiE'prs. Illustrated catalog ICe. GlLeu- Koil- 
jtell Co.. Ih-cafnT. Ala _ 

10M TELDHDW Fkciv Esplilfird, dm- 
ple, useIuI. interesting. HbniHrart*r* oE 
all ages. Cls^sihed Illustrated Hat ICo. 
Charles Kjn g. K KannsUm. H. 

MONEYMAKING Projects Knockdown 
fumilurr iiuvelth'a. SJairrLfbU, macblnrry. 
Bund I2e Slillhp .1 for -njizPrrtife 11 tml and 
Illustrated catalog. Woodcraft Service, 
Plainvlcw. Minncaotn. 

WORK With Plexiglas. Make crv^tal- 
ckar plastic triVs. Kparkhng salad hn^Es. 
KbuLth'i'oraDf tableware In your Mh kUeh- 
tn. SpecLal four-EKiind bundle Ftecclgtos 
sheets ud to two ^auare feet In area S5. Hi 
fiend r'r.^rk. in oner order Mi Lion llrum* 
nter. 13b Locust Street. Fhllaflol phla 

I.pATHEkfjltAP'rfjMEN Send iec "fw 

hv.v,' llajidbuuk 3 Pd cafALoguf! of tecl! 1 ! and 
SUOPlJey. E. A. SWeut COmpanr, Inc., 
LeathcrcraEt LhvlsLon. A-47. NU State 
gtrrcl BiiiRhaniino. N V, 

BUILD RefU'^UiiK lu-wn niimberN Silih- 
oie number. Instructiosw Hie. Superior 
Spec ui 1 1 ks , Springfield. I J 1 1 nob. 

VENETIAN BLinda. supolLcs, Jhaehinesry, 
wholesale catalog IQc. "Manufacturing 
kooklct" II on "Roberta." Bos 36D, 
GSpv erKviile, N^w York, 

CAST Ptati-iu — Make your own main, 

ittynUnitW Ikiihsp hqmbar. Free fbld-CT. 
. r -i:ic" hurcL Cities Co., 1224 Tempty, Lnnff 
Beach, Calif. 

23 LAWN OrnaEuent oattutps 25c. other 
uatteriLs; l^^-ZD 1 " high; Dutch girl. Dutdj 
bor. uiratc. hull terner. Mexican girl, 
MctcIcAp dwarf, fwngiUn, Jigwer drl. 

I Or eacJi; 2 fur 25 C. 25 ^□Ve'Ie.v patLcm. 1 - 
3fle. All 5€ full BiTe patterns il.06 uoiL- 
EHJd. Strother. Box 363-C M. BeUniftoai r 
Wf5t Virgin ia. 

NEW 1941 Pattern and supply eatalng 
finely illuslra-bnff 0-iKJ articles. Lawn or- 
hum^rLta, lilllOUif-LLifi, plvwuDd UbvcWre. 
decal trajislers. lettvi 1 paLLeini .1 hamenraft 
hiitiil looto. -stencil boards, etc. Write 
Wo-Mct ^hgp. A^hb yrn. Georgia. 

THE New Bhebel Saw Fiiei- produces 
miwx that bav-r up equal Bend for taU In- 
luriimilan. A. F. Sbcb^E, ?3l> 3nd SL, 
Milwaukee. WU. 

6ft PATTERNS. 2Q Lawn ornaments. 20 
ijlliuoirtte. 20 novel tie .1 20 la-wn ornaments r 
3{iP each set. all for SLfrO. Modem. Wood- 
cmfL. EaoJnaw. Mich. 

WOODWORKING Paver tools — Mafct 
them y-purieil. Lathu. scroJL naw. xaw ta- 
hie drill press, portable sander bartcisau 1 , 
nioLorlced plans. Complete detiuia only 
26 c. Popular Mechanic* Ptem. jflO HL On- 
lurlb Sirctt. Chicago. 

RAZORS, BLADijB, SHARP EYING 

CLEAR- VIEW Far trimming mustaches. 

I CiiaP^C hfSSeiHit safely razor iMi.rity, Flan, 

1 il.ixi. BPS 3u:i. East Moiloc. 111 . 



WATCHF-S, JEWELRY. OLD GOLD, ETC. 

FINE Diamondi at ont'-of-sawn dtIcch 
L lauLdatlng unredeemed 1 nan plrdgn.-i and 
big cash buying nower enable us u* pffer 
RL-nuin^ d:ujnnnds. orice-s far Lqsi than 
Ctul. i.fc Card! Ladiim dijirniond nng. 5 RldC 
diampiLda t-E^.5Di u ± earui liidirj; blue white 
diamond ring, platinum tuountLng 511 j &0-: 

I carat Indies blue- white diamond ring 

fc-aa.&fl; 1 iraLnil num's dlamCTid ling SBS.OO.I 
Hundrni:; pjuti' bi'j-utilti l diamond -offer- 
ings, pnbelievabty low price s ShlDncd free 
for Ln$occUon and apnralsaE to an^ hiin^ 
□r cxprtM aRfncy d Bend far tree ILit, 
Llwtl J. Butli:r, Prudent. Prudential 
Loau Assoclatlop, Pawnbrokers-. 13i-EA 
North Clark Street. Chicagn. 

WATCHMAKERS’ Materials, tools, jrw- 
elrv — bought, sold Brat prices for eld void. 
dlnmtinds. Frvr. catalog Ben, Eegal Cim* 
■DiirAv Box 156, Chicago, | 

WATCHES — Hamilton, ELgLn, Waltham. 
Bulova as low as S2.75. DJarpond Hrtioi at 
tawcfli prlcra. Postal brings free illustrate 
ed catalog. Quakn-r City Jrwrlry CamuanT- 
Wholeaale Jewelers, Ml Walnut St . Phlia- 
dclphla. Pcnna. Deot. ::B. 11 

ELGIN. Walthjicn watches U.60. Make 
big roonev. Free -watch and Jewelry cata- 
log. Plymouth Jewelry CtumpjiEiy, Ifla-F 
Cjma| Si , Npw Yc-rb, 

WANTED I Gold, tilVrr. ulatmum. dlB- 
numds. marcurv. etc. Ship. Simon's j-cw- 
clry. 356 Old Arcade. C ie velaiid, Ohio, 

OPALS — Collectors-' Dare*l3 t5.d0. Dp], 
darirs' narreiE 15 SO „ Catalogue £i-ee, Ner- 
man Sc ward. SJrlbffurue. A,nstralla. 

HULOVA, Gnipn. Hamilton. Elgin. Wal- 
tham wtJaE and -pocket WaLchn for ladles 
and gents. Positively loweat w h-Dl-eialc 
nrJcn. iW slybis now available. Writ# 
for free mncu’y making wholesale cata- 
logue. Norman Rpactl, WhAkgiwle- Jrwtlcr. 
Dent. F.M.. 301 SarbuUj street, Phlladi:]- 
phla. Fenna. 

GOLD Ounce. Shin old gold teeth, 
crowns, jewelry, watohes— tcccLtc ™h by 
return mslL. SaissfuctlDCL gquridtepd. Trrr 
information. Di. Webberg's Gold Rema- 
in v Cu,. 1S-QC-Q Hrnncom Mlnnesoohs. 
Minn. 

AGATES, FOsAjI WDoU.i j IhrMK pounds 

II 25 pos-tuaid. Jav Ransom. Aberdeen, 

Was h. _ 

HlGHtifT Rrlcea Em? old gold— Mall your 
trp-tli, watch**, ]rn-L“Lry. I IMI 1 SulL cwk 

value mailed day xhiumem leoeivcd. SaL- 
islactLon guarwutevd or ^r^lcles cheerlnlEv 

rrlsirnrd. llifirnintibrt fr^c Chicago Gold 
SiOHilLLiig Corn-pan y. 2C3-F Champlain 
□iiildinff. ChLeflgo. 

TOBACCO— BMORERS SDFFLIES 

A DIFFEHEiMT Cigar Bos Sl.QD peat- 
paid. Kim tt krrd. Gardner MosJi. 

GOLDEW Lrnf miUTuntyf-d. cLgaretle, 
uipc or chewing 5 llxv tl.iid. ton il.ts. Fay 
Trlirn rctn-Jvtid. Piye , buft cm an free. 
HrevM Tobaceu Co.. Fadu-cab, Ky, 

PURVEY EVG INSTRUMENTS 

guaranteed FiLtLory rrbuilt transits 
and lev-elfl for rent * wich cmrcluijir optioi?> 
□r sale fcflsh or terms L Order now before 
□tlcc -5 advance Wi? will reuair. trade In, 
ur buy your old LnAtrptnenLs, Ship nrc- 
nuLd for es-Umate and valuation. Wi-Lle for 
LLtt M-35 ^nd complete- information te 
Wurrcn-KnUht O*., 138 N s tath flt.. PliLla- 
dr-lptjin, PCrtliB. 

FOR KALE DR EXCHANGE 



VIEW Fast cards. 25 snorted 25c, Spc- 
riaLty Shoe. Cflutrevltle, Ala. 

WANTED — 3f ISCELLANEOUS 

CASH For used ml-croscopn, drawing 
sets, airbrushes, diamond*, watches, binoc- 
ulars. all do ml cp. scknliilc and medical 
instrument*, txjali. Satisfaction gaarEn- 
L^d EiiLilLLL's, ldB-MF Sdutli CUfk L Chi‘ 

cagp- 

HIGHEST FrLrr.l for iLKf-d OanirrBis, b|>- 
naculars. microsconea, drawing s,eti, lootg u 
rLffea, shot eun*. any optleaL at ^db-oUflc 
Inxtrumcnl Satls-fivctlon guaranteed. In- 
formutzui] free. Gordun's, Id2-M Madison. 
ohisim 

MERCURY. Cash bald Uromptly. Quo- 
tatiuili free. Wij^icLiai* T^rjnlnnl. Nm* 
wood. Masiachiisetts. 

CASH Frtr anything. Jicn'hcc Jewelry 
Jabbers. 53- F East Madieoii P ChSeaRu. 
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PERSON A1- 



STYLISH Name card. 1 ! handwritten. 3bc 
dQEetL, 5 d-DMia. S-I.QDl ErnjerC Penman. 
ljH4 Loma Ylafca. Pasadena. CftlH- 
“SINPS Trouble. I i a victim ci sinus or 
ralarirhaE inlet turn. write Nationa-l Labora- 
tories. Ben]. Franklin Station. WastUftE- 

ten, D. C. 

RQSIOl.irciAtT'"iMTei teachings a™ tifr 
fered to those who seek to use thc-rn solely 
tar the rwrf cc-tiou o( ihrir tensr Fatuities, 
arid in the nH»KHmr of Uw: dally obstacles 
■::•[ 1 i Ch: : LLt International Organization or 
ILokteruclam wLEJ be ftao&v to receive ihi 1 
requests al those who believe that worthi- 
ness and sincerity determine the riRftl lor 

Dn-n to hnw such '.v l:;cU>i:l: Lu C-IluIel. EL C4JUy 
uf hh TIl t Secret. Heritage.' r a fascinating 
boot, wlU be given without orlce; let this 
boot icuide yam to the conservative Plan 
whereby yo-U may -widen ynur OCOpe fil fcH'I- 
xotLiif p*weT. Simply address, vour letter 
to Scribe M.H.h".. Amorc TcthdIc. Ro<sl- 

crucian Park. San Jews. California. 

PSYCHOANALYSIS Qu^UonnaLrc ICte. 
Information free McntboleS, ifl &re»t 

SgttMe. EngltfgOg H J 

WIN Pr J m money: Booklet-— ,, :&ucce*.’!.- 

ful CoiUHStlhe"''— -ah-o'irs haw. lflc postpaid. 
B-UllCliiS listing $1 LW.GM.flU priSfil included. 

WurlJ Publishers, 4515-"E ,r CDt-tage 

Grove, C hicago. 

REMOVE Yout own EaLtaoes. Start prof- 
Liable bualtLfi^S. Write Tatrpa SupplF 
native, C51 Soath State , Chica g o. 

CUEST-DE VELOPLK . Pwfctt £U* Fu- 
ture aviators. ^por LsnLKii , alhletas. ftat- 
th&ted, pefsojis Improve ehest-mcasurc- 
nunli, bifeti Lfti ng -c-apatLt v. nguic and 
health oulckl? and satelv using Pulnaona.- 
lor white reodinw. tynlng. knittirw. ii.25 
orc-naSd. A dime bring? instructive SSIilk- 
LniLjid foldtr. Fulmmsalor Worts. Box 
5520 Metropolitan Station. Los Anfcles, 

California. 

MEXICAN Legal snaLteafs, WJLLLam 
Cooke. Reliable* American Attorney, El 

Faao. Tcsaa. 

CONTEST Bulletin. 22 bLf pages ol con- 
teas liul^.. IUc. General Contest Service. 
Dept. T. Duluth. Minn . 

MEXICAN Lnsal in niters-. Wm. A. Cocke, 
A me r ;.-;i r; .an " i r ■ ■■ !■ : : „< Te^P^ ■ 



MISCELLANEOUS 



LEARN About tni]h abate. For free lit- 
erature and L-ntn-pl r nuiKaaLne. address: 

Gaait World. VlBeermes. Indiana. 

SLIDE Rule ntsers'-^’N^m,, '-iLmuLu kndl- 
catar locates deeSituil paint Cmuplete with 
caec . SL.50. Ch-fljt. Dloksan, Harvard . IN. _ 
WET UiLsements.! Save Ao p . TVisterDtObl- 
ftig your ownt lai^y! Also pmfli abl* Lubl- 
iiee^.__,\Vri t u S c aL-Seup. 6D2 C ine I n ua e 1 . 

LEARN Tempenug- tools, ccpyriRhl book- 
let postpaid. St. P.D. Una. 3-24 Hagerstown. 

Md . 

THREE Foijjiiiklo pMpy Jt.fl® prepaid, 
Insured. Atoet-icaii-Si^L|j]ex, Anderton, 

Indiana. 

STAMr SLr<-. vict-i-y. itumosed nhoto 
stamew.. Heproduccd tram your nhato- 
xranhs. ICC^-ftSc. GuaranU'rd Ward- 
Wpedti. MP-j, WathnBl'ciK 1 . Cpn ncrlicuL. _ 
Bio Mail (nr you. 'Lritj’nt mpneymiLkinsr 
OlTtirs, OppOrlUnilULM, C*.t*tgKX OWgaiLkldB. 

Name LLRtsd Ln dit-i^torv me. Ideal Sorv- 

Lce. ne-j tf. Park RLdire._IL[. 

Se BUYS E;;ck dalud tnaiiaElneja. Cata- 
b-i|j 10c (refunded i listing becks-, booklet*. 
Photos, art* studies, etc Cicerone's, BfiJ 
First Avuntu:, N^w York City. 



JUMPERS. JumiwTs. Sumner?. Make, 
sell. Year aroucixl Hmsirtcti. Im true ilona, 
bluepiiLltS, SI. DO. AddruiS. Mltisr, 15113 
Hami lton. Flint MlcftJvatt. 

MAIL Order buflnsaa oouis-e- show-s veu 
hpw te make money, svwc or fuUtlmr, 
T^adius prufi!.-:.- lucial mail ai-dcT Lcchnlone 

— not nemfiv-caleftirnr aofteroes. Free de- 
Calls. Nelson Coruuany . 50D Bhennan. 

Debt. -4DH-P. Chicago. 

SQAP WAKING Lrarn homn:. Nff miL- 

chi Fiery. (Stamp.] FMera, AF-4&I& Hart- 
iett:. Mllwapkee. 



PUZZLE ^<mr iTirnds- with \k inch 
Sucfaoe erystaL sugar). 25c rain. 

M. Marble. 252T W. Ave. 34, Los Ati(fe]ea P 
Callfarnii. 



■ 5 CM 1 NQLA Art- insurer s-Leadv Income. 
Sample, eiami^ ^o^lLj fLainl. Florida, 

FINANCIAL Assistance far sound, prac- 
tical 3 J3 Yi'ZLtlUEL'- In bp pB.LpnC.i'd . FL^'S r I - 

■■■ ■■ ■■"- iiei E. Warsftam. Box 13 55. Wash- 

iilEton. D. C. 



INFORMATION B-qyines?, pcrsonftL 
The Rflscbys, RweAieh 74T & 

New HahupKftlrr Av<-., L^>; AjikeIw. 

STANDARD Ekctric la mo insect kilter. 
42. (Id up, UUiTatuTt free, &auer Bros.. 
Sao I^andfo. Calif. 

KLCEIVE GnrantLC malls, magazines, 
samples. Your name- In numerous malLLng 
lists Ido. Howard, £!I6 Broodwey, New 
Vorr. 

PREDICT TJac weather E Be your own 
weaiharOiun! Gnis iinc Tnylor anr^Old L:l 
rameter, 3'i? Inch dial, 5 3 .:i inch mahOkrii.ny- 
finished case. Chrome- fl nulled bc^el and 
hanffer. Only 34.115 postpaid. Your satis- 
faction. miarantced. Information free, 
WiLLnm D. Heies. Dealer In Instruments, 
Box I433:-K. Oakland. California. 

TATTOOING And electric engravln-c 
outms. Write Tatueo, 651 aoutn State, 
Chicago. 

OUTDOOR Fir^plncc unlls: 6 modrb;, 
£6.75 Up. L \\>- b ri n L r .i pliiiv; lnfm~miLtmEL. 
Pontiac OuLdciuT Stove, IS- ^pokaou Drive. 
Pontiac. Mich. 

GOOD Eyesight without sltLsaes. BLmplc, 
ItHJiPEJi.'iJTa hpubK UffntmciliC. No drug::, 
A. E- J acfr baoft , U pj-iula, Minne^Qba, 

CONVERT Your lawn mawee Lnt* a 
power mower, lor as little a& 4I5.€Q. Com- 
plete plans il.Oft. Luckr'i Mower Bhop. 
mn N. w. mh St.. Miami. Fla. 

DEAFNESS, WTiy? Good hcAxMir with- 
out nufctiaincal aids. No drug.'.. R^ld'vinjr 
dealneas. Johnston, Station C. Vane on vet, 
Canada. 



FROG RaLsinwl Book for *I.M r Hob- 
i‘~rL<- Ficig Fh-itu. Orange. Teaas. 



COATS Of arms and crests, correctly 
MlnC-cd In colors or black apid white, from 
heraldic description or fumL^liE^ ta py, 
S1Q.M mid up. Hignrst grade wart. Her- 
aldic- Studios, ID14F Cukdnlr Avenue, Chl- 
rgjffo. III. 



TATTOOING. Engraving outGti. Uli^- 
irated list Irte. Fc na Waters. Anniston, 
Ala. 



WELDING And hundreds or mon r.t mak- 
ins and jm ci i i:v faun- Ldeu^, 752 Lllustra- 
\.om d*.i p n p. i.-’j in 1^40 &hou Notca, 
-; Piim:]ar M^tjhanlcs Fresa, Room CiQ, 
21. . I E. Q III: -Ml ., j 1 1 :’ILTO 




PITTSBURGH INSTITUTE 

OF aeronautics 



tamnES Succeed 

ftpproi*H Jlapdir E-c.: r: J-. 
pnAMU! Wfll r-q -A rf-*rl U-.TJ. I-"!.' 
p (ahm Fepj.Tl L-j.I-'kiCton ko. ,=.-f<r 

Siax COO Aiiprv SrodfeTiDiLir* 
4 ed o«#ik«T. h*iii-- PM-]. 
.t'Frci bi ttekAt, Uioctor 



Say you saw it in 

POPULAR MECHANICS 



EARN MORE MONEY WITH CONCRETE 



EC.jw ynn fin Mari x pcuAlablf< hliJlli^ nT W** nnl -Sever bo urt hi WiUE« Ci+*i ■-. 

um !tun,iLl«"F-»h"l«l uLthuiasA-iruli^p ^|.J..-.rc , !-n(-1wrJ l - h «mmrw ^ 

tlikuH T«i-fl t<k'« Lhiiu| lit ini|mvilil«. pCfVKi'kl HHrwnr^ LjLLjt r>:r- |iM :Lr - i. 

| r-irr y ■:■ ■ | iV.r rTiikr rn.nr‘ in iJuL.'i>ld>-ii uk^ llmr' Jnr Jtfw dnl:i:LH onwl 

PHPUi-An ME CM ICS PRESS-. LSI SI. ClblC ttrwl. Chie*pn. Illlihik 




DEFEMS 1 INUtlSTRirS Qfffiir Outstanding 
Opportunities tc properly trained CbinrtiRr- 
ciil Welding Engineers (1 year"). Welding 
Technic lang (5 months), Aircraft Welders 
and Arc Welding Operators (3 rmuithjO. 
l#oarn By Uoinjr. J^nni Fart E^penaea— 

WtIcc TAT fri-ti ni-psig.i llliaptratfld Bcmk— "Dawn 
Uf A t; I jut lailuilty." M uhi Luii toardg dctiicfl 
hlil.viuhM Sa«J 9 t f nfiln*i*ii hr. PM-<4!. N. S i. Stiln, 





fok FHAHINATION 

modern 

ELECTRICITY 

INCLUDING RADIO 
AND TELEVISION 

Here’* s;r*^l iiu'w*. fnr .-.iiyixHlv fni^n^i^l In ELectrtcllty. NKW 
lVlii, iiliLson or Ap|- 1 1 i'f I filmHellv Hrouptil right down la dAi a 

■ ^I?h N E-W L-.lH'reTJraL A1llh]CrLh liil ly “■-* — 3 ,rl ‘- 1 " 

Dll Htl9|!|]£d F-»EE IV T rXiimlhHlLDll., 



lU l.ilLC VolUFlYN JJJi-iL 



For 

BcRinnm 
and Em ports 

aver JSOO 
— bund re-'S h hf! 
mbiv-Lrfrlk'ifi-"- r li .- 

iiTr.-!-L pum|ih , h' 

w-Mi-k nf iu klnJ 
y*v na«T rwr piati- 
] IchtC . UyrmmnH. 

pftwci 
i-U1.1JiUlif^. bl-.Th"^. 

1 1 li'VtHiun. irve-rr- 
i ii i n$: electrical 

4'kpilD I r.i'.'J HD -nn^‘ 
-l.l 1 1 H ■ MU Ti r.lLL-I- 

•ljihJ II- 



BIG FIELD! Big Demand! 
Big Pay! 



SIf-n who undcm-ljirirf 
?n> Ur* finely ncc-tlcd Ifi IIp^i- 
f<a.nifT of lnJhiH|iT4p.K. AhiI-im-. *lr- 
Plnura. mn^-hlriD Pluapa— practlcnlly wvy Inr 
lIuhIo- lEi'^.r-mu an i iHTiHrlLi anil mm whD know 
EIiIh Hiili.JrH -1 innhT hii= manry. PI-r-pA*nL, fimcl* 
w-HtTBi cjjpv eei Ih-pt+i *nd do: Emm wjUi 
ttww boalKi,- tfnifT CDupoii Far n ICr F"ti 

funtliiiiLiiMk niMf *c* Cat yaunieiij 

cmi^uLEte? privILcfrw " 
now pl-vf" 
of Ibl-? fatFlOVw 
Eteciirkkcy, 

AMEHECAH T¥«HMtffAt Sot! ETY 

IPunlivliL-ri— HC.-Tir- Sludy COHrinf 



cutnluuLliMk axid j-ce fue yfiurnDlI. 

OtUT) IT A yMr'H con^lEteC pelvUupw-'Tl 

gErVLI Jl wlu-i our «n^iJirO#rm. now glvm II 
LI A Uf II ta D]1 buytni oJ Uiln fsmou* If 
N II n ^L, Cyclopedia or LterLrl call', LJ 



JlininUn T*£hlftltal SttClMy. Pnji+. tA14 r DfCflfl at SBlIl 5t. h Cfricwtn 
SiH’niS Tor !□ Ony*' fn'i- tit,*, 3 0 volume edi nr ApphiKl KiertTirny . 

YiflI. 1 -|L:-I.i ii-L r IC-L; to E>rriil i ' i - ■ » htL ■ r i -.“_ i L ■ VI |[ I lLLl i|i ClLt- CO COP'-UlC I M IT 
pin -, i Li-;,;*-:-, nilr &\iH yiKUr. E Will |4'V" Lhn ifi 1 1 ivi-rj.- rlmr,:^ rttlly .-i iTit 
l-M - .V- rf I iyii-Ii E CIUIV a • I IJE 1 1 EhiC-m ! ■< Ml dlii-h ;i |w| OWP YUM nnlEiliij^-, 

bui IT I kwu I hi 111 . I will HL--I ’I P2.hn arc^K 10* iUyK, lliun *3.UU a 

LiHinl la Unlit lll£- UllEl linCC Dl Oll|f EFgU.&O Ih I'li.d. 

KAkE ,....,. ■ P 

ADDHEiiS 

CTTT, ......... r . . r STATE ^ - 

ETniiit iilLiil , >i ItLccr ucalipiic Hff. iicru-jmdvri mid tin mu! nddrMnM- of 

m li:i>c otic h^ni-L'SH lnui^ n> ifEcrcncc. 
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f YOU'RE LOOKING 
l ATAM^ERN 
* MiftACLE _TH£ ^f] 
WORLD'S mG&e$T ll 
CYCIJ&TRON Oft <l\ 

ATOM* SMASH Eft. JIM 

Na- IT H/El^HS i7^ j-J J 

\\ £20 tons n fll 



^ LV'HATi THE 
USS OF SMASH ^G 
s AN ATOM, -b— ^ 



PASS BACK THAT 
PRINCE ALBERT J 




TW&F SMASH TmA 

ATOM TO GeT AT A 
iTS 'core; WOO ^ 

S^E r EVERYTH iMG 
IN THE WORLD ; S j 
MADE Of TINX ^ 
INVISIBLE ATOMS 
iVifH 'CORES ' THAT 5ToR£ 

l ENORMOUS POWcft > 



, / fY£ iWEAROl 
W THtftE ARE 4 

r BILLIONS OF 
ATOMS €VEN IN 
. APJN'HgAO^ 








NG &om" TESTS, 

ALBERT BURNED 



YES, AND SCIENCE 
__HAa A WGRDOW 

'^CV'HAT TOO ! 



HEAVUY CHARGED PARTICieS ‘SHOOTOUT- AT J0.0COMJLES A SECOND- 2$ t 0QQ 
TIMES FASTiR THAN A RlFiE BULLET- M A MYSTERIOUS REAM THAT SMASHES 
AGWN$T ATOMS *N A TARGET THE IMPACT RELEASES ASTOUNDING ENERGY 
FROM THE ATOMS' XOftES - FOR EXAMRC. SO MILLION TIMES MORE 
PiM'Eft THAN FROM THE BURNING OF AN ATO.YI OF CARBON IP* COAL. 
SCIENCE AIMS TO HARNESS THIS POWER 



PRINCE ALBERT T l*E ROlL- YWR-OWN ERS 
HAS BROUGHT A_ REGARD PA. THAT WAY. 
MODERN PROGRESS \ TOO- PRINCE ALBERT 



CiOSt TO THE LIFE OF 
EVEJW PJPE r SMOKEft 

PA S MHPNEf £, 
ME I COWNES5, AND 



SPINS SO FAST. SO 
EAST SO SMOOTH 
AND FIRM! NO, 
THERE'S NO OTHER . 
GOOD TASTE AftE NOW A TOBACCO LIKE EA. 
WITHIN cYEftr SMOKERS JPPR REAL SMOKINGj 

1 *k. ai=jHi-ul .A jcy r „ ■ — .-- -1 



PiPEPUlS 
flF PAAGftA^T 
TOBACCO IN 
£v£KY HjNPV 

FP£*£T TIN OF 

PAlNCE 
ALHLRI 



ALBERT 



THE NATIDMA1 
JOY SMOKE 



IN RECENT LABORATORY 
"SMOKING SOW 
PRMCS 



DEGREES 
COOLER 



THAN THE AVERAGE OF 
THE 30 OTHER OF THE 
LARGEST-SELLING 
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By W. R, 



Executive Vice Freti-d^nf^ 

American Petroleum Institute 
K 



VERl 



6 vJ sOti- 

IY 20 minutes the 
American petroleum 
Industry produces a; 
much gasoline as a Euro- 
pean air fleet consumes in 
a whole day of wartime 
flying, so no one ne 
worry about whether our 
oil supply is Euflicient fur 
all defense purposes. 

Actual daily consump- 
tion by an air fleet 
mains a military 
but might be estimated ai 
2,500*000 gallons. In con- 
trast our petroleum in- 
dustry distributes to con- 
sumers around 180,000,000 
gallons of gasoline daily. 

How much gasoline may 
be consumed by the 
mechanized army and 
mighty fleet which Uncle 
Sam is building is corn- 
pa ra lively mi t rn po r tan i so 
far as our oil supply 
concerned. Wo military 
machine in the world, and 
none presently contem- 
plated, can have even 
capacity for consuming as 
much gasoline as do the 
30.000,000 motor vehicles 



Photo courtesy Standard Oil Indlumi 

Hflre the "fifhtall 1 * it going dawn, whkH megni the driller h w9rk«nn fait 
in a toft farmgtjgn. Thii is orfie sfep In drilling an oil well 
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Engirt a<Er? m Amurktiri Airlines planus tin a citing on 
tosr oF new fuel for eammerctnl and warplcpit* 



Below, •with background aF ald-faihiantd, crowded 
oil fluid, ong sneer* seT off charge whos& vibration e 
bounce off deep-laid layers of earth's crust. Initra- 
meMSS record ihfr vibrafioni and help disterminc; 
whctbr rock ilrudurf capable of bearing ail exists 
ar paint tested 



Photo courtesy Socony- Vacuum OH to. 

Studying extreme pressure lubricants such 
as are used in aula hypoid gears 
Below, oil i-r delected in earth when it blutb 
flow ef sWritity from this device to truck 



and the thousands of airplanes, motor 
boats, tractor^ stationary engines, and 
other consuming agencies in this country 
in peacetime operations. 

Folks who worry about this country's 
oil supply underestimate the size, pro- 
ductive capacity and the ability of the 
petroleum industry, which is accustomed 
to meeting changing, as w T dl as suddenly 
expanding needs. For instance* from 
2,000,000 to 4,000^000 new -model aufcomo- 
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biles have been taking to Amer- 
ican highways every year far 
more than a decade* in fact, for 
about two decades. Those new 
machines, with their changed 
requirements for fuel and lu 7 
bricdnts, came along, but the. 
older cars kept traveling, too. 

Meeting the I u e 1 require- 
ments of these 2,000,000 to 

4.000. 000 new cars alone meant 
that the industry had to pro- 
duce from 1,400,000,000 to 

2.800.000. 000 gallons of addi- 
tional gasoline each year. Meet- 
ing lubrication requirements 
meant the additional produc- 
tion of from 1 00,0 00,000 to- 

200.000. 000 gallons of lubricat- 
ing oil. No army in the 
world has 2,000,000 mo- 
tor vehicles, and possibly 
none ever will have so 
many* Even If military 
demands grow T far be- 
yond present estimates 
the supply still would bo 
adequate. For years the 
petroleum industry has 
been producing far more 
than could be consumed. 
Present gasoline con- 
sumption of the United 
States is approximately 
24,000;000,000 gallons per 
year. That gasoline 
comes from crude oil 

(Continued fa 



La be rq! pry on whefrl* i* u*ed tfi an- 
ti Eyzrt -d i i 1 1 i ricj mud far sign* of ell 

Left, model of apparatus devclflpcd by 
Siandord Oil of New Jersey to speed 
up tracking of pelreStum 

Below, the P beta graph*?]- talche* an 
unuiuol view of a gas absorption plant 
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FhoLo hmiUcsf Scwndard Oil df I h dwell 
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Attached to the 
front wheel of an 
automobile while 
it is in motion, an 
automatic tester 
indicates whether 
the wheel is roll- 
ing true, and in 
addition shows 
camber* caster, 
kingpin inclination, toe-in and toe -on- 
turns, All this is given on a simple meter 
that can be read without knowledge of 
steering geometry, Other hidden defects, 
such as shifted axles and hent frames, are 
also detected by the instrument. 

l3^r 

Protective Plate in. Baseball Cap 
Guards Against Head Injury t ^ 

Players on the Brooklyn National Leagw^ 
baseball team are wearing caps equipped^ 
with protective plates to guard them frorri^ 
head injuries that wild throws might in- 
J licit. The traps have side pockets in 
the guard 



•? 3 /t> ■ 

Test Tubes 14 Feet High 



Steam' through the tmmr tiibc^^hen 
gold wire is healed — gold is used because 
a baser metal might be attacked by the 
- element being tested — lighter atoms go to 
the Lop and heavier oneansink to the jjot- 
tom l^c cplketed, u* 

Auto- Wheel Tester Shows Faults 
On a Single Meter 



Intid-a the tall gla ii tube it another containing fl 
gaieoui element! whe» atoms are to be icrted 



Light and heavy atoms of the same 
ment are separated according to their 
weight in a towering pair of test tubes at 
the General Electric research laboratory. 

The apparatus consists of two glass tubes 
14 feet long, one inside the other^ and a 
gold wire extending from top to bottom in 
the inner tube. This inside tube contains 

the gaseous element to be separated, and s ,; ppieri fnto 11lB il6e poefca| , of the top (ha prelMti¥e 

is kept at fixed temperature by passing * plaint preve nt injury hem accidental blow 
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Rhythm ef dcik of steel ond HummEng of 

motors play a symphony of Induslry as Amorica‘ , S 
factorrei turn to defense. Above, like on organ con- 
i$le ore Dc-ion or< extinguishers, which perform job 
formerly done by fyirt 

(eft. Writing I iOtj it pneumalic lube system, in which 
meiscges speed fhrflygb lyb=t fheh in thif photo, 
resemble pipes of On Organ 



Above, 30-foot tabb of boring mil I, resembling phono 
graph turntable, at. WeSlin-g ho u implant. Right, "cymbals' 1 
are metol platci buill into elecfrfc motors to keep Out dir 
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' Large Patrol Bomber for Navy Tested in Flight 







Initial flight tests wore 
made recently of a new 
long range four-engine 
patrol bomber said to be 
one of the largest and 
most powerful in the navy 
service. Built by Consol- 
i dated Aircz;aft Corp. T San 
D iego t CalLiL, the huge 
ships, known as FB2Y-2 P 
will take their place in 
the fleet as sister ships to 
hundreds of twin-engine 
Consolidated patrol 
bombers of the PBY 
classification. 

F*ui. -engine! iDncj-i-gnge ptlTFol 
bomber » one of the Itirgetl 
and moit powerful Pirpltmt* 
rn iervko of the no vy 

m* — w ■ j * 

Army Sled Driven by Propeller Mounts Machine Gun 



U 

J 

C** 
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Siimlar to those used ■ : - 
by the Russian army in 
their final assaults against* J 
the Finns, acmsleds have 
been operated during— ■ 
winter maneuvers by j 
U. S. Army units at Fort ^ 
Brady p Mich, Powered by T 

gasoline. the propeller- 
driven ?led is, equipped 
with a machine gun and 
is manned by troops 
equipped with skis, snow- 
shoes and other winter 
paraphernalia. 






GelUng ready fflr w Off Or* in 
trpppi a? Fart Brady 
practise frith tFkt ncroslcd 
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1 Six-Foot Coil of Pipe Cleaner Is Unrolled and Clipped Off as Needed 



o 



Smoker pulli pipe cleaner from reel find cuts !l ell 



Holding a six-foot coil of pipe cleaner, a 
vest-pocket container is equipped with a 
small push clipper which " bites" off the 
cleaner at the length wanted. Refills may 
be inserted by unscrewing a flat plate on 
Ihe side. Pipe smokers ibid that one filling 
lasts a long time. For long- stem pipes, an 
extra - long cleaner can be snipped off. 



(i Two billion cubic feet of wood are pro- 
duced annually on farm woodlands in the 
United States /ttU J ^ * rM tB [ U /*f 4 
ft V 1 .^yi 1 



3 s vA&<&Xi • j rJu &v. it -ivi 



^>V>V7 Q 




J? 3 ¥ 



*1 



t k 



c/M. 



ISjuaA^uT. 

l Roller Skates Easily Converted for Use on Ice 

i ij 67) ...A’. A. A -j L r. ry >/> 



Two wlfjwi chow how blade* may be attached in place of roller* io the ikala* may be u*ed on ici 



Both'ice skatiiig and roller skating may change tlic skates for use on ice. the wheels 
be enjoyed with convertible skates now on are removed and a blade having three 
the market, As rollers they have three steel supports fastened in their place on 
wheels in line and a rear brake, which each shoe. The ice-skating attachment 
make rolling ^asy, quiet and smooth. To comes in hockey style blade. 

'Twenty -Ton Atom Smasher Generates 8,000,000 Volts 




Power as high as 8,000,- - - 
DOG volts will be generat- 
ed by a gigantic atom 
smasher, weighing 20 

tons, which has been 
pie ted at Notre 
University, 
energy will be used in ex- 
periments with the disin-* , 
tegration of the nuclei of L 
atoms by bombarding ; 
them with high-speed" 
electrons, and in prod ac- 
tion of radioactive metals. 
Making available the 
most penetrating X-rays 
ever produced. Ibe ma- 
chine also will aid scien- 
tists at the university 
conducting fundamental 
research in the field of ar- 
tificial radioactivity. 



AfOm-lmcS h ing mOnller hurls sitrlrmt with fortt of 8,000,000 volts In 
me king malals radioactive And splitting nuclei of material structure 
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iu MOST POWERFUL 




r^VER l he caboose, three-* 
quarters of a mile down 
the track, a lantern waves, 
"High ball! 11 

Two blasts Issue from the 
powerful horn. The engineer 
throws the control lever into 
position one, advances the 
throttle and the idle hum of the 
Diesels amplifies into a busi- 
nesslike throb. Gently, easily 
the G8-car freight glides for- 
ward, heading up for i he Ari- 
zona Divide— one of the tough- 
est grades on the line, 

“Never saw any steam engine get up here 
with a load like this/' remarks the fireman 
up in l he cab. “We'd need at least one 
helper engine, maybe two/ 1 

But the big Diesel- electric si ream liner 
doesn't call for help. Tbc Santa. f/cls~N.e, 
100, first main-line freight locomotive of 
its breed, the mosL powerful Diesel on 
wheels, is on trial for its life. The price tag 
was S450,OG0, more than a thousand dollars 



L(?ffc, 1 ln> mtjin'nincr inspect* n n n n f I y pa c k-og od 

IS-tylindcr engine. B^-low r I ho Oi-esefc pulls up th* 
fteep grade to Cajon Pats on its fust eaij-h-aynd trip 



By Roderick M. Grant 
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DIESEL™ 








a ton t and il had better be worth 
it. For hack of the steam engine 
lies a century of performance: the 
country grew up with the iron 
horse, and old railroaders cling to 
it in sentiment as much as in re- 
spect for the power of those 
thrusting pistons. The Diesel lo- 
comotive — grandchild of the auto- 
mobile and child of the submarine 
— is an infant. If it meets the test 
of heavy freight service, the rail- 
roads are headed into a new era. 

In the dynamometer car just 
back of the locomotive a bell jin- 
gles. An observer up in the cab 
is calling the engineer of tests, 

1 ‘Throttle in position three/' 
comes the word fro in the head 
end, and the test man jots the in- 
formation o n 1 he locomot i ve’s 
“diary” as he watches the needle 
jump around to 110, DO 0 pounds on 
the drawbar dial, indicating the 
engine's pull on the coupler as it 
drags 3.150 tons of freight into ac- 
tion- The diary is a moving sheet 
of paper, geared to the car wheels 
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Above, the engine conlral 
pedestal in. the slreamlinvr'-s 
tab- Did E at fop guide* die 
engineer in advancing or re- 
fording tiactFon rnatar* 



and traveling across a 
desk at n speed pro- 
portional to the train’s; 
on it a crew of engi- 
neers and a battery of 
mechanical pens re- 
cord every change of 
pace s every shift of 
throttle, every mile- 
post and every varia- 
tion in drag on the coupler as No, 100 
purrs up the mountain grade, A mechan- 
ical integrator writes continually the 
foot-pounds of energy expended in haul- 
ing the train across the continent. For 
this is the baptismal trip of the Santa FVs 
5 p 400-horsepower giant, and a jury of 
railroad engineers is waiting to he shown. 

Over the plains of Texas from Cana- 
dian to Amarillo the train raced in two 
hours and a half, sprinting over a mile a 
minute on the level, taking a six-tenths 
percent grade — one percent is 52.8 feet 
rise in a mile — at 34 miles an hour. No 
stops en route. The man at the throttle 
grinned. 

“Used to make this run in seven or 
eight hours with a double si cam locomo- 
tive, 1 he said. "’And we stopped for wafer 
about every 25 miles on the upgrades."' 



Mechanical pen* in dynamo me-* 

let (ur (ahavLv locj Ihn Dicid'l 

performance fl-n its maiden trip; 
Ihfl dcnl jHpwi the pull on the 
drawbar in ihousands of pounds 



Right, high-speed mOltan picture 
camera ihewi drive wheel of 
ftoam locomalive d*nr of iho 
railj pounding it; Di^l-dvchic 
drive wheel* hold the rail 



Below, engine maintainer i-eg Li- 
beling vhutlers which control air 
intake for cooling rad ic tans 
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VVindshtBld wiper p n d 
horn ropo ere ^ilhauertcd 
agnimt tab window.; ih-e 
en^iiiMr'i view is like 
that from your *or s*ol 



New tfotl freight tars 
{left} Slave open-meth 
It^et running beards and 
brake steps far lafety 



Two exira Sn^ifie* at 
middle oiid rear help q 
Sanio Fe J^om freighter 
climb a iteep qiudr th# 
Diesel tan take unaided 



For a long lime the people of 
America had almost forgotten 
there were railroads. Then, sev- 
en years ago, a Diesel-electric 
streamliner flashed across their 
vision at 100 miles an hour. Today 
they are riding from coast to coast 
by Diesel, at nearly o mile u. min- 
ute all the way. Freight has been 
speeding up, too, but of this the 
public is scarcely aware. The av- 
erage freight locomotive is nearly 
50 percent more powerful than 20 
years ago, and freight, train speeds 
from terminal to terminal are (i3 
percent faster. 

Again, as in passenger service, 
it is the Diesel -electric streamline 
freighter that is likely to revolu- 
tionize railroading. No. 100 gave a 
hint of what is to come when, on 
its debut trip from Kansas City to 
Los Angeles over the Santa Fl\ it 
trimmed a full day from the steam 
schedule without attempting a 
record. Running time was 55 
hours, an average of 32.5 miles an 
hour with a top speed of (>n. 

Inside and out it looks very 
much like Els sensational brother, 

(tcihlTnufcd So p^gp 199) 
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v Life Raft for Wartime Launched by Catapult 






Life rnR left, being catapulted into sect, Right r It i* ftool lelfrly with either side up 



Tg save the lives of her mer chant sea- 
men who may be shipwrecked by enemy 
action, Britain has introduced a new raft 
that may be launched with either side up. 
If the ship is struck by a torpedo, an auto- 



’>& 



rnatic Jaunehuifi^tfevicc catapults the raft 
into the sea. 'Invented byT*. S, Chipqhase, 1 
head of a firm in South Shields, England,' 
the life raft" carries a sail, oars and a stock 
of food, water and other provisions. 



^exploded Bombs Hauled Safely in Special Police Truck 



Probably the first vehicle of its kind m 
the United States, an automobile has been 
- designed for the Milwaukee, Wis., police 
^department to be'used in transporting un- 
; exploded bombs which saboteurs or spies 



might “plant” in factories producing de- 
fense materials. Its body is a heavy steel 
"hopper*' 1 weighing pounds, and so/T 

shaped that the force of an accidental blast \ 
would be directed upward through the 

open top. The bottom, three feel , 
square, is made of live layers 
half- inch boiler plate, while the 
beveled sides consist of two layers 
of plate with a 2%-mch oak plank 
between them. Heavy boiler 
reinforces the driver's cab, and 
rear window of 1%-inch bullet-p 
proof glass protects the driver"- 
from flying fragments. In practice . 
tests, explosions have forced the r 
hopper about four inches down orfc&J 
its special springs, but have don^v 
no damage to the machine itself, m 



l 3 7 Q- 



If bomb being f ramparted in ibid truck explode* CKcidcnlqlly, iti 
force will travel upward wilk little chanu at doing harm 



Cartridge in Garden Hose 
Feeds Plant Vitamin 

Much labor in applying vi torn in 
Bi to lawns and gardens is saved 
by the development of a vitamin 
cartridge that distributes auto- 
matically when the garden hose 
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or application m- 
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used. The usual 
volves mixing the vitamin in a container 
and. spreading it by means of a sprinkling 
can. This is eliminated by the vitamin car- 
tridge, since it is only necessary to insert 
it in any standard nozzle, screw the nozzle 
onto the garden hose,, and sprinkle with a 
fine spray. One cartridge is sufficient for 
an average- size lawn and garden, and it 
costs only a dollar to keep them ' l v ba- 
rn i zed F ’ an entire season. Adding vitamin 
Eh to the soil frequently results in larger 
blooms, hardier plants and a better lawn. 



Shredded Foil in Photoflash 
Increases Fight Output 



Sun Rays Make Electricity 
To Light Three Bulbs 



Giving a light output double that of the 
familiar Synchro-Press Lamp No. 21, and 
two -thirds thEit of the huge No. 73 foil- 
filled lamp, a new powerful photoflash 
lamp has been designed especially for ob- 
taining good color pictures* as well us 
making flash pictures at greater distances. 
Designated as Q^E Phot d] ash Lamp No. 
50 n the bulb is rated at 100*000 tcTl20;fl 
lumen-seconds of light output, coming to 
its peak in .03 second. That so much light 
c"in be generated from ei bulb having an 



El*<tri(pl b&ektJfa,. lop and certler r uiei sun's fays la 
general* currant itiat will light lamps, bpttam 



Another step toward the goal of harness- 
ing the sun’s power to produce heat and 
light has been achieved in an invention by 
O. H, Mohr y M Oakland, Calif. t which uti- 
lize"^ rays from the sun”to generate suffi- 
cient electric power to light three electric 
lamps. The device consists of a lead- free 
glass bulb, enclosing a cluster of wires, 
thermocouples and other electric appa- 
ratus. Alternate beating and cooling of 
tbi-s assembly generates electricity in .small 
amounts. 



C A now calcimine “overcoaler" paint can 

Foil „ *hr*dd.d in *i* now ph«i«fla* io™, P in be applied over old calcimined surfaces 

aider tu produce a li^iaT ofsrealer inteniity Without washing, shellacking or Sluing^ 

^ ' Vv '■ * (J* 

*} <f £ st£ 
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WONDERS 



Tw« iwimitiCfi form a bridge through v^hkh rr mermaklV r will 
div'C, In Iho m&vi« iho it fi mfiltv-rpiiQ-Cv of grS<fr find liming 

Be!ew r Rrin^ a alavt in undc-rseca tekealream, Dry te.a k used le 
give « realistic effect in movies of smoke pouring 



fro 



imnoy 



A ho vo, phot&grppher dciiandi inlo 
Jteel tank for an tirtderwoler M 1ok«" 

1“\0WN on the ocean J £ bot- 
^ tom 3 school for mer- 
maids \s in session. Each 
damsel sits at her desk, taking 
down with pencil and paper 
the lecture of the teacher,” 
who illustrates the lesson with 
chalk on a blackboard. 

' -Now one of the fair students 
raises her hand. fc Tm cold, 
sir," she complains. * 'Would 
you mind firing up the stove 
a bit?” Teacher pokes around 
in the stove, and a cloud of 
smoke pours up the chimney. 

This scene from a recent 
underwater movie is realism 
to the nth degree. The play- 
ers look so natural and com- 
fortable you'd insist they were 
in their subsurface classroom 
15 minutes or more. 

Just how is such movie 
magic achieved? How long 
must the actors remain below 
at a stretch? Best qualified 
to answer these questions es 
N ew-Lmi Perry, who for 12 
years at Silver Springs, Fla., 
in waters so crystal clear you 
can see the bottom 70 feet he- 
ld w h has been acting, direct- 
ing and writing scripts for 
underwater films. Perry has 
made about 13 feature films 
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UNDER- WATER MOVIES 



and a score or more of news-reel shorts. 
¥ How are underwater movies filmed? 
x The photographer goes down in a steel 
. tank four feet square and seven feet deep. 
One section is glass and the top is open. 
The cameraman can shoot as deep as 20 
feetj or tilt his camera to film the surface. 
Usually no special lighting is required, for 
^the shots are made in sunlight. 

(Ctfnlifltifrii I q ptigo 1S*Q) 




This sketch shows the cgmorgmgn crouched i n his 
floating lank, ihoaitng tnOViet through glfltl window 



Enjoying tnfl drinks at a »ubmari(i« tcdo b flJ 1 ; stage 
"propi lf are weighlEd down la keep them in position 

G [ass-bo Homed range finder (he law) is used la watch 
rehearsal of underwater high-jinfet before filming 
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/Air-Raid Shelter Used in Home 

„ ; Serves as Table 



possible the use of rather 
simple synchronizers to 

take pictures by the 
open-flash method, but it 
can also be used for high 
shutter speeds. The new 
bulb, called the “SM " is 
the same size as the Num- 
ber 5 and has a single- 
con lac I bayonet base. It 
is said to be especially, 
good for cloaeup pictures* 



in Daytime 



Baby Buggy Cradle 
Has Two Rockers 
Folding Upw ard ^ 

Equipped with a pair of^ J 
hinged ruckers, a baby ^ 
buggy can be changed 1 
to a cradle whenever de-"x 
sircrL To afford maximum 
benefit from the sun, the ^ 
body is completely opcn/Vit 
Rockers are of heavyV 
gauge tempered w i r e. u 
Foot pressure lower^ 
them, raising the buggvj" 
off iu wheels. * 



ter.tMvy ?+oel fablfr affords goed oir^reaid preteclTon for tho folks el home 

Strong enough to bear the shock should two stories of 
brick and masonry tumble on K, a new .shelter for protec- 
tion in homes against bombs of air raiders has born devel- 
oped ip England. Designed fo 



r use as a 
table in the daytime and a shelter at night, 
it is a box 6*4 by 4 feet, fashioned of steel, 
and having side walls of steel netting to 
prevent injury from flying glass and de- 
bris. The combination shelter and table is 
large enough to accommodate two adults 
and two small children. 



High-Speed Midget Flash Bulb 
Hits Peak in 1 200 Second 

/{#&*-■ 



Synchronizing 
Ihq flash bulb and 
camera shutter is 
simplified by a 
new lamp that 
reaches its peak of 
flash in 1 200 sec- 
ond, It Is revo- 
lutionary in its 
construction, for 
this midget h 



as no 
aluminum leaf or 
wire to produce its flash. Instead, it hits 
a small amount of chemical paste applied 
to the ends of the lead-in wires in an at- 
mosphere oi oxygen. Its quick flash makes 



fiotken tire lowered to uid baby carriage a* cradle 
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Above, oia mining p e * 
Kent's eye in search for 
foreign particles, such 4 % 
tplkter? of glass Or metal. 
X-rays pan through tube 
at right and strike film 
pEatfi, shown being. p|*»4 
in poiitiiai^- Conlict fen* 
an joetient 1 * eye is 
stydded with four taad 
dots. Particle is Fceaied 




TUNNEL Y15I0N 






Y OU arc doing something right now that nature 
never intended you should do and if your 
descendants keep It up, which is qtiite prob- 
able, at some distant period the human face 
*4 noBy be equipped with a single, large eye, perhaps 
9 j staring emit like a locomotive headlight, Or one big eye 
which functions and one small one which does not. 

[(ending, watching movies, playing bridge and con- 
centrating on close* difficult industrial and commer- 
cial tasks are things that nature did not. take into 
i consideration when your binocular-type of paired 
vyun were worked out by evolution. Nor did she ex- 
pect that the human race would stay awake after 
^jlark, dancing, riding around in aulos. going to par- 
^iesand window-shopping. 

: T h esc modern r si xteen -hou r-a-day ey estrai n ing 
^itasks and pleasures were not (contemplated for the 
it- .'^ primitive, teamed-up human eyes and something was 
bound to happen. What is happening, according to 



Above, narrow lines show whit 
person afflicted with tunnel 
vision sb ss i while dotted lines 
show what person with normal 
mien con sen. Tunnel vision 
often cell set crashes. 



How to correct near-sighted eye n 
vealed in test at bottom of pag* 




BbIow, place object on window »i 
Stand back a few feet r If objeef 
deer end object across street tool 
blurred, you are nesr-iighftd. Coi 
cave lenses are prescribed. 





Below, tost for tunnel vision Is to hold pencil at arm's length ta the 
^ ildo and a little forward. Look ahead, then move pencil all the way 
across lifts of vision to same angle an other side while keeping eyes 
-^forward- If you cannot sea the pencil throughout the movement 
your Side vision is faulty and you should consult an oculist. 
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the research experts of t lie 
1 ^stt«r Vision Jn&titute of New 
York City, jwfhat civilized man , . 
is rapidly" becoming a eme-cyed v ~" 
creature m the sense that he_^*j 
uses only one of the two eyes v ’ 
which he possesses. .y 

“ Optical scientists are on- i_, 
gaged in a vital struggle today,” p 
says M. J. Julian, president of . j 
the institute. "'They arc fight- J 
ing to keep mankind two-eyed* 
Just as there is scientific evi- 
dence indicating man once had 
a third eye in the top of his 
head — perhaps to keep vigil 
from monstrous flying enemies 
— there is a school of thought 
which favors the theory that we 
may evolve into a one-eyed spe- 
cies, Nature usually first sub- 
ordinates and eventually elim- 
inates the neglected human 
organ. 

4S And a glance in the mirror 
will give you evidence that na- 
ture docs make major changes in 
our eyes. The pulpy mass in the 
corner nearest the nose is the 



Above, reading skill is tested on nyft-mOvenlent camera 
which produces dovaleped film oight minutes. after 
tost. FHm reflect; actual behavior of eyes while read- 
ing, Called the ophthalmograph, it wat developed by 
American Optical Company to assist educators and 
eye man in diagnosing defective reading habits which 
arc a major causa of school failures 




Below, if distant object is clear, 
but neat object blurred, you ara 
far-sighted, glasses with ccnvev 
lenses are prescribed to correct 
Ihis defact in- your vision. 



Bo low, if both near and far ofc^ 
[octs look blurred and distorted, 
you are handicapped with astig- 
matism and should wear glasses 
with cylindrical lenses. 



BkIow. if both objects appear 
with two blurred and overlap- 
ping images, you have double 
vision and should wear glasses 
with prism atk lenses. 
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Ffcota oortcv of Poluoid Ctots. y ^ 0 

Hare's what happens when you iabe two 
Polaroid disks end place one over the 

O+htir with their invisibly "optical dots" 
creswdr This hslps to tipUin the basic 
principle on which the polarising lames 
ope rats ill blocking glare, as they would 
IF installsd in windshield end headlamps 
of autos, Note bfacUd-out segment, 

v 0 
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\i Black eyas in bilityad to show Vi| and ambition for 
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Above, many people regard the color of ths eyes at in- 
dicative of certain characteristics 1 ft the human makeup. 



^ power: brown to indicate affection and sincerity 7 haiel 
^ ^ lo go with a happy and active nature; blue to denote 

«*~v^the optimist and dreamery gray to marl wisdom and per* 
severance, and green eyes generally are associated wrfh 

talent and a shrewd mind. How do your Eyes seem to 
‘d carry out this theory? 



In comparing the human eye with the 
camera, not* above that flexible lens of 
aye keeps eye in focus, It becomes flatter 
for far vision and rounder for near {see 
upper and lower drawings, respectively}. 





Your eye is likely to play tricb on you in color percep- 
tion. For instance, gaie steadily at the center of the flag 
above and keep looking at It for at least thirty seconds* 
These colon will saturate your eye. Than quickly focus 
your attention on a plain piece of paper or blank wall- 
Keep staring for a few moments — and the flag gradually 
will appear in its normal colors- If you fail on the first 
attempt, fry it again, experimenting with the distance you 
hold the page from your eyes. 
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secnoNAU view 
OF THE EYEBALL 



This diagram shows essential parts 
of thi ays, at wall as demonstrates 
pefcapHon of color. Your aya cqrt- 
tains soma 1 30 , 000 . 00 ® no rve* p called 
"rodi," which- are uniitiva only to 
black and white, and some 7 , 000,000 
nerves, called "con **, 11 which give 
Hie sanitation of color* One scientist 
estimates that the human eye can 
see 100 , 000,000 different colon. 



v > r, 1 .- 

->ixp 



CENTRAL 

ARTIST 

of omc 

NERVE 



YffRECW 

RETINA 
CHOROID 



va j< ( 2 f 4 




Above, both gray arrows are the same 
m this chart. Ye+ one look* lighter and 
one darker, Below, the two yellow c ire 1*1 
are identical. Yet the one on b!act seems 
to be far brighter fh*n the one on whit*. 
No man-mad a instrument is so sensitive 
to form, motion and detail and to the 
count!*** variations of color shades end 
tones 41 your eye* 



You see colors [diagram 
above] in daylight because 
then the pHjpil opening of 
your eye is small, confining 
light entering it to the 
cones “ color - Sensitive 
nerves — which ere located 
In the center of the aye. 



— » 






Above, dot* left ey*» took ot black circle on 
chert end bring picture slowly toward you- At 
a certain point tha cross at right will disappear* 
Left* creii vanishes if you repeat with right ay* 
dosed, showing the eye has blind ipoh. 




Right, by applying a transparent film of 
vaporised salt, generally a fluoride, about 
four-million thi of an inch thick, light 
beam? ere made to penetrate rather then 
reflect from the surface of a Ians. Treated 
lens is shown at right, giving clear view 
of the ruler, end th* untreated ions at 
left, reflecting the light beams^nd giv 
iiag A blurred 
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Above, t h Ts- huge pair of 
tioia purpose? iq illmfralo a f»4w 
n no ugh to fit a giant siid-y feet tell. Morn I hen 
of the adulh l!vm^ in dii*i in the United States 
wee* glcSlfri, Eyoibam has been found to res u Ft not 
only in headaches, hut m such troubles as indiges- 
tion, St- Vi tut 1 & dance end shingles. The eyes provid* 
definite clue* to the state of yGtir gcneret health. 



w 



have control button 
wearer to regulate amount of light pass' 
the lenses. 

"closed" to 



V ^ D / 4 '^ 

"" permit! i ng 



shrunken remains of a third eyelid, 
scientists, believe,” 

“Civilized eye”*— a phrase used to 
describe the breakdown caused by 
modern man when he brought out- 
door eyes indoors and put them to 
work at tasks for which they were 
not fitted — is growing so provident 
in the United States that even opti- 
cal scientists were surprised at the 
first reports from a survey started 
on behalf of the institute and not 
vet completed. 

It turned up the fact that eighty - 
01 le per cent of the city folks ques- 
tioned had their eyes examined at 
some time in their life, indicating 
their sight was troubling them. An- 
other startling, new figure uncov- 
ered was that fifty-nine and nine- 
tenths per cent of all urban adults 
in this country now wear glasses. 
By such surveys and laboratory re- 
search these scientists who look you 
in the eye are finding out a lot of 
interesting things concerning your 
sight and are doing a lot of impor- 
thiugs to correct rapidly in- 
creasing defects. 

For example, just :ih one of your 
net is usually larger than the other 
and one of your hands is usually 
stronger and more useful than 
(lie other — so that you are said to 
be right-handed or left-handed — 
these research men say you are also 
born right-eyed or left-eyed, which 
means one eye dominates the other. 

This works out satisfactorily while 
we tire very young. But when mod 
■ rn life begins to put its heavy 
strain on the eye- team, the weak 
member gradually collapses under 
the pace set by the stronger eye and 
as a result, without realizing it, the 
last few generations have been doing 
most of their seeing with the domi- 
mint eye. This situation, unless cor- 
rected, leads to many serious eye 
conditions and, some of these experts 
believe, will eventually cause man- 
kind to become one-eyed, in theory 
or in fact. 

While everyone knows that eye- 
strain will result in headache, they 
have found also that it is responsible 
nr such apparently unrelated trou- 



throu h U I) lea as indigestion, St Vitus's dance 

Left, thfr jlatift "wide op«n" and. right, shingles. And, btuillsc the 



block ouk blinding 






1 1 ody's nerves arc bpokedswith the 






spinal ford, and thus the brain, 
eye trouble causes false symp- 
toms of stomach ulcers,. gall- 
stones, lumbago, sciatica and 
rheumatism. On the other hand 
your eyes provide definite dues 
to (he state of your general health. 
That’s one reason why the newly 
improved ophthalmoscope is so Hi 
an important eye-examining in- 
strument, Tliis device projects a 
beam of light into the eye and 
permits an examination of the 
eye 's retina anti background — the 
only part of the body where ar- 
teries, arterioles, veins and capil- 
laries with the blood circulating in 
1 hem may be viewed in their natu- 
ral living state. With the aid of. 
the ophthalmoscope, symptoms of 
eye, brain, blood and systemic dis- 







Top* * Waiting test of reading ability. 
Center, left, drivet of ear at right is 
blinded by glare of of bar tar's heed- 
1 a m p s And situation is dangerous for cart 
and pedestrian, indicated by arrow. 
Center, right, although the C*rj have 
met and passed, the same drrver may be 

*o badly afflicted with night blindnesj 
that ha may not recover vision in time 
to ovoid striking the pedestrian, jf you've 
had this experience — slew recovery of 
vision at night after a strong glare, 
you'd better have your vision checked 
by an expert. Bottom, peanut bulb on 
tip of rod emits one foot-con d I to of light, 
about as much at Abraham Lincoln read 
by In his youth. This demonstration 
staged in General Elect 



wai 



;tric*i laboratory. 







rases can hr observed in the eye’s! 
background. Recently this diagnostic 
instrument was improved by the addi- 
tion of Polaroid, the glare-control 
material, which eliminates the reflec- 
tions that formerly handicapped doc- 
tors when looking you in the eye. 

Your eyes each have over 130.000,- 
000 nerve endings and six muscles so 
they may be turned in any direction 
or converged or diverged. These 
muscles perform a tremendous amount- 
of work in the course of a day. More 
than 100,000 eye muscular move- 
ments arc made by the average good 
reader in a single half-hour f s perusal 
of nontechnical material. Those of a 
poor reader mav run as high as 

noo, ono. 

If eyC-cuOrdi nation is below par, 
the attempt of the eyes to focus on an 
object, and the brain to fuse the 
(Continued to pntfe 176) 

Left, Polaroid eyategt, eipfrciftjjy for fllHng, 
block cut about ninety-nine per cent oi ultra- 
violet fays an d reduce glare from mow. 



Demonstrating how Polaroid light reduces glare in reading, Left, note that type in book It visible, avert 
In this reduced photo, flight, the peg#, under ordinary light, is ]mt a whit* blur. 




' Portable Pumps Help ^ 

(Aliv H^A?vw^u. 
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ir-Raid 
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At left is, englnE a-nd scaler pump mourned on 5 pccferWri Gelbart bw ihrat nifty' be mowed Wiity to sUaJegit 

spot. Bicycle trailer, ri^ h t ,. worries stirrup pump, first aid kit, and fire fighting apparatus 

V — 

Two types of easily portaoWpumps are aid outfit. The boys are messengers for air 
being used in_^>ndori to help minimize raid wardens and their work inspired them 
damage wrought by incendiary bombs, to construct the apparatus so they might 
One T built by two IS- year -old boys, eon- be ready for action at all times. Another 
sisfcs of a bicycle trailer that carries a stir- recent development is an engine -operated 
rup pump f four g^|lons of water and a first fire hose pump mounted on a wheelbarrow. 

Colored Fishing l,ure in Shell May Be Changed Easily 



Made in two parts* a transparent fishing 
lure can be changed in color by unscrew- 
ing and inserting a different colored piece. 
There is no limit us to possibilities of color 
combinations and as many inserts as de- 
sired may he carried. The lure consists of 
an unbreakable “glass house” equipped 
with hooks, the two sections being hold 
together by screw threads. Inserts are 
specially treated paper pieces shaped to fit 
snugly within the lure and ranging in color 
from greens to bright oranges, with stripes 
of various hues simulating the scintillating 
colors of fish, 

-y - — — 

([Nearly one -ha If of the 92 known ele- 
ments are used in the building of automo- 

bUeS - JlL^ri. Cwt 



Any eoh>r Smart that lurft the whim ef may 

he slipped into transparent lure as shown above 
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Bomb-Resistant House SetUp in 23 Minutes 




In a recent demonstra- 
tion of precast concrete 
houses and backyard 
“tepee” bomb shelters, 
the walls, partitions and 
roof of a three-room 
house were erected in 
just 23 minutes. Semi- 
bombproof, in that its 
walls would stop nil but 
the heaviest flying flag- 
men ts t the house was de- 
signed for quick con- 
struction for defense in- 
dustry workers. The 
walls, floors and roof pan- 
els are precast in forms flat on the ground, 
and are made of an aggregate which is 60 
percent pumice. Only half as heavy as 
ordinary concrete, it is said to be more 
resilient to shock. The cost of the preeast 
house is about half that of typical frame 
construction. Af ter pouring, the panels are 
allowed to dry for two days, then are lifted 
ace on the building site with a truck 






^mto pla 
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crane. Welder join the corners and par- 
titions. The small shelter demonstrated 
with the precast house is of three -inch 
reinforced concrete and is intended to be 
buried in the backyard. Impervious to 
damage except by direct hit, such a shelter 
for six persons would cost around S60, plus 
excavation and charcoal filters if gas de- 
fense is required. 



Use of Wrong Hand in Writing Is Not Cause of Stuttering 



intended hi er bcicky nrd 
she?li"isr r thfl "Te-nt'" at 1-eft 
i* of three-inch reinforced 
cancretD- and would pre- 
ttier ®g aln it anything but 
a dime! bomb hit 



Buld w r a trnrw Sift* On? 
of thn pr«ct»r concrete 
wolU of ihm iOmi-bomb- 
pf-oof thrts-rocm hou-ia, 
which was erected in tati 
lllflfi a half hour 



* 




Despite the theory that stuttering is a 
result of teaching a left-handed child to 
use the right hand, a test of 1,600 students 



a t_^U^CLUsg Universit y indi cated there is 
no basis for that explanation. In that group 
were 77 students w T ho had changed theije 
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writing hand, yet only one of these stut- 
tered. The old theory has been based on 
the finding that one side of the brain is 
dominant* and it was supposed that teach- 
ing a person to write with the wrong hand 
would force the weaker side of the brain 

* * I, 

POPULAR MECHANICS 







to take the initiative an 
thus disturb the whole 
nervous system. Prof, 
Harry J. Hc!toa_n of the 
Syracuse Sob ool of Spe^c 
say^s there are atouT^ 
1,31)0,000 stutterers in the 
United States, that the x 
habit is most likely to de^\ 
vdop at 11 years of age^ 
and that three times 
many buys flutter as girls. 

3 f ^ 

^Liquid Rubber Coat 
On Pulley Stops 
Belt Slippage 

Applied easily with 
to the face of 
whether Hat 
a coating of 
liquid is claimed 



oldiers Working As Linemen 
Learn Trade for Civil Life 



1 



ieldj«ri r swinging en/wirei, learn trade while serving Unde San 

CuL ^ b^A. 'Vl 

Many men will emerge from Uncle Sam's ^arrrfjf well 
ersed in useful trades about which they knew nothing* 
they entered. In stringing up communications lines, 
instance, uniformed soldiers learn the fine points of how 
pules and climb them tu hook up the wires, 



slipping. The liquid is so 
compounded that it sticks 
to the pulley's face re- 
gardless of the pull exert- 
ed upon it. It takes only 
a few minutes to apply, 
and if put on at the end 
of a working day, the pul- 
leys are ready for use the 
next morning. Tests are 
said to show that the cov- 
ering increases the effi- 
ciency of belt drives as 
much as 50 percent. 



Unit Warms Up Bomber's Engines 

T o conserve gasoline and oil that would be consumed in 
the engines of n bombing plane before the take- 
have been using a portable heater, This 
unit delivers hot air through flexible ducts to the engines. 
The saving in aviation fuel and lubricating oil is consider- 
able, especially during the cold winter weather. 



tThc fireboxes of some 
of the steam locomotives 
now in service on the 
United States railroads 
would hold an automobile 
with room to spare. 

cL&Ja* 



German airport workers, warm up origin a* of bomber with portable healer 
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"SECRET FUELS for 




Paurrrtg sample of blended fuel m knock engine lt> tcit in 
-'fftonotion qualilifil bfcfer* uling in racing car 



Frnd Often ketiief firtiihing the two blocks of new V-8 iu punch urged 
engine to bfr uircf in thii yetlf's f(JCS. Below r of ilndianapelr? 

Speedway with rating ceil pairing dandt a I high speed 



I^TUFF that is poured inlu the 
k " gasoline tanks will boost 
spends at t ho 500- mile Indian - 
a polls race on Memorial Day. 
More ill an anything else it will 
decide the winner of America's 
racing classic. 

Two years ago the emphasis 
was on mechanical perfection. 
Last year driving skill was par- 
amount. This year, with p tac- 
tically the same cars and driv- 
ers in the starting line-up, the 
fastest fuels are being sought 
by the racing teams. Secret 
blonds and mixtures by the 
score are being tested in lab- 
oratories and on trial runs. 

Gasoline is about the best 
Fuel .there is, yet few of the 
drivers will use it this year: 
alcohol is one of the poorest 
fuels and yet alt of the super- 
charged engines as well as 1 
many of the unsuper charged 
motors will be powered with it. 
Chances are that a '‘cocktail 
m ix tuce'* will b ea t str u ight lead- 
ed gasoline to the finish line. 

Gasoline's only fault is that 
in a high- compression, high- y 
speed engine of high specific 
output it causes high engine 
heat, preventing the engine 
from delivering all the power 




the KINGS of SPEED 




that it otherwise might, On the 
other hand, alcohol keeps en- 
gine temperatures lower, in- 
hibits detonation, and is not as 
finicky in the carburetor. But 
alcohol has neither the punch 
nor flexibility of gasoline, it de- 
livers only a fraction of the 
mileage* it won't start at such 
low temperatures, and it some- 
time? condenses in the intake 
manifold, giving a lean mixture 
and balky performance. 

In spite of all these objec- 
tions a few drivers will use 
methyl alcohol at half a dollar 
a gallon, while others who have 
magnesium castings in their 
superchargers will have to use 
grain alcohol, far more expen- 
sive* because methyl attacks 
the magnesium parts. But most 
drivers are hunting for a per- 
fect speed blend that combines 



MtihaniE nf right ii shown in if ailing additional fual tacks 
around Ih* AAvet shaft of on* of fh* t pc g cUtars 

Below, rotor bio da and alher parti of a iuparchnrgpr like 
than used in tha can cl Endionapofeis. 
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View 1^40*1 hwk* that hat only Iwa 
moving ports., reducing c fra nee of foil op'd 

the good qualities of both alcohol 
and gasoline. The two fuels can 1 ! 
be used as a simple mixture be- 
cause each tends to separate from 
the other. Benzol or acetone is 
added to keep them mixed. One 
standard racing mixture is made 
up of almost 80 percent methyl al- 
cohol, 10 percent gasoline, 10 per- 
cent benzol, and a small amount of 
castor oil. In most cases the secret 
mixtures that are being tested are 
variations of this basic formula. 

With fast fuekj and barring 



Placing "mackup" of engine in chattii so body can 
be finished by time engine is ready 



wrecks or weather that 
would slow down the 
race, most of the drivers 
belie vo that the winner 
will average close to 120 
miles per hour for the full 
500 miles, the fastest that 
the race has ever been 
driven and probably fast- 
er than will be possible 
next year or the year aft- 
er. This is because the 
rules governing engines 
and cars have been un- 
changed for three years, 
but next year a new set. 
of mechanical specifica^ 
tions will govern the race. 
New cars and new en- 
gines will be built. The 
chances are that the new 
rules will call for smaller engines and 
lighter cars. For instance, the present 
supercharged cars are of 181 cubic 
inches displacement or less and this 
limit is expected to be reduced to 135 
cubic inches. Many of the present cars 
weigh more than a ton each and in 1942 
the average car probably will weigh less 
than 1,500 pounds- The possibility of 
mechanical trouble and the probability 
that the new engines won't develop the 
horsepower of present motors indicate 
slower speeds next year than this. 

Duo to the forthcoming changes., only 
one or two new engines have been built 



Below, close up of fix carburetor; on racing tirigina. 
Eftch cylinder hm a carburetor 
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is spring’s race. Ofre oT these, built / Portable Platform C 



for this 

by Fred Offen hausev for Bud Winfield, is 
a supercharged - V -3 n Jo tor of ISO cubic 
inches displacement, burning an alcohol 
mixture, that will be mounted in a special- 
ly built front -drive Ford chassis that was 
raced at Indianapolis four years ago. Ralph 
Hepburn will drive it and it is expected to 
be one of the fastest cars on the track. 
Another new car this year will be entered 
by Ed Walsh of Detroit, having a coil 
spring front-end suspension and powered 
with a four-cylinder unsupercharged en- 
gine. Only one of the three radical four- 
wheel- d rive rear-engined “Man from 
Mars H cars designed by\Harry Miller is 
left and this car is being changed around 
with the engine in front, 

One improvement that will help deliver 
higher sustained track speeds is the new 
Winfield anti-tilt carburetor with which a 
number of the cars will be equipped. In 
this new design, the centrifugal force of a 
fast turn doesn't drain fuel away from the 
carburetor and starve the engine, hence 
the driver can always reach for full power 
with his throttle foot in coming out of a 
turn. 

The standard racing wheel until now has 
been 13 inches In diameter, and this year 
the size has been increased to 20 inches 
with a corresponding increase in tire size. 
In the past the wheels were made of steel. 
This year they will be of duralumin con- 
struction and each wheel and tire will 
weigh 14 pounds less. The larger diameter 
with its slower outside speed will deliver 
better traction and wear On the tires will 
be decreased. 






This sturdy plotferni mny be pierced at (my hmghl 

Quickly fastened to any large pole 
similar upright made of wood, steel or con- 
crete, a lightweight platform provides a 
safe place for the workman to stand. The 
board is sturdy, each unit being tested to 
support loads over 750 pounds before ship- 
ping. Actual breakdown is claimed to be 
in excess of 1,700 pounds, 

Z3 tf Cr 



Giving only half the mileage that gaso- f ^ , 

ine does, the alcohol mixtures being used Flower Glows Withm Light Bulb 



line 

this year will mean more pit stops than in 
the past and the drivers will have to 
change some of their driving habits as well. 
For instance, the supercharged straight 
eight that Rex Mays drove to second place 
on 100- octane gasoline last year, making 
one pit stop, will make two stops for alco- 
hol fuel this year, in spite of a larger fuel 
tank that holds 53 gallons. 

Does the swing to new fuels on, the track 
mean that alcohol-type fuels w T ould be 
better than gasoline for stock cars? Not 
for a long time to come t the racing etigi- 
neers declare. Gasoline costs less than half 
as much, goes twice as far, doesn’t absorb 
water* from the air, and b more efficient 
in many respects. 



In Decorative Flowerpot 

Nested in a small 
decorative flower- 
pot, an electric 
bulb incloses a 
flower that lights 
up in beautiful 
colors when 
plugged in. Crys- 
talline stones 
placed about the 
bulb give it a gar- 
denlike appear- 
ance, The light may be used as a night 
lamp, since the glow is not bright enough 
to disturb the sleeper. It is claimed the 
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^Latest Streamline Auto 

Is Wider Than It Is High 



tra'Si 



Above, FwH viow 
of new Pockcrrt 
“Cfippor" Right 
- doEoup of front 
e n d- N oto h O w 
rodifltor grille ho» 
be ert ntiriawed 



Breaking from the tradftionaT body lines that distinguish 

its oilier models, the Packard Motor C^r Company is intro- 
ducing a streamline fnodel that is a foot wider than it is 
high. Viewed from the front, the car displays the Packard 
radiator lines only in miniature, with the radiator grille 
section quite narrow. The front fenders are high and wide 
with no depression between the 
crown of the fender and the bon- 
net side. Running boards, con- 
cealed by the skirted doors, arc 
arranged to permit the front fend- 
ers to “fade” into the doors, merg- 
ing with the body at a point about 
rn i d way of th e f ron t door, Unus u- 
al roominess is one feature, with 
the front compartment measuring 
58% inches at shoulder level, am- 
ple for three persons. Extra com- 
fort is said to result from the use 
of a fifth shock absorber which 
functions to “dampen out” any 
lateral movement between the 
rear axle and the frame- This new 
model, called the Clipper, Is pow- 
ered by a 125 -horsepower, eight- 
cylinder engine. One mechanical 
innovation of interest is the ex- 
tension built into the transmis- 
sion. permitting a shortening of 
the propeller shaft, This is said to 
result in quiet operation and in a 



reduction in the tendency 
of the shaft to “whip” at 
high speeds. The Clip- 
per^ gasoline tank is 
equipped with an alarm 
whistle which permits 
full-force filling of the 
tank as long as the whis- 
tle sounds. When the 
whistle stops the tank is 
full. A custom styling 
touch is. found on the rear 
deck where the Packard 
signature is carried in 
chrome script- 

I 

Breathing Restored 
By Tilting Patient 
On Stretcher 

Mounted on a wheeled 
cart that permits tilling, 
a multi-purpose stretcher 
adopted the— British 

Army can be used as an 
Operating table or for ar- 
tificial respiration- By 
tilting the patient up and 
down the stretcher in- 
duces breathing similar to 
the function of an “iron 
lung/* 



Sfrtitchirr ttn tilting cerl rocki pcitignl ta riiJsre breathing 
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KCamera Snaps Black 



Hart is o tpeclaculor bit of fromn 



Fans of the “big top” are getting their 
1941 thrills from the performance of a 
black leopard. One of its stunts in the cage 
is a long, flying leap between two tall ped- 

/Steel Claw Lifts ‘Fire ^ 



block Jeopard toyght by the tamera mid wop On its long jump 

cstals. A cmierart^p visiting the training 
quarters of mejyrciisJn Florida recently' 
caught the big Minimal id sir midway be- 
tween the pedestals a® it made the Jump. 

ombs From Inaccessible Places 




London fire fighters have been equipped 
with a new tool for defense against the in- 
cendiary bomb.. It is a steel daw mounted 
on Ei long wooden handle. Kept readily 
available to die fire watchers on the city's 
roofs, it is used to grip bombs that have 
fallen into inaccesible spots and lift them 
out before the fire has gained headway. 



WHERE TO BUY IT 

Reader! who wiib more information about Com- 
mercially available products described; tn Papular 
Mechanics Magazine may now write directly lo 
the manufacturer or distributor of the item. Just 
note the page an which the article is described; 
then turn to the "Where To- Buy H“ index starting 
on page 4- A in the -front of ihe book. If the prod- 
uct is on the rnarkeh the name and address af ihe 
Seller -appear under the indexed item. To gel quick 
act ion— Say You Saw It in Popular Mechanics. 



Fireman shows how the daw grips incendiary bomb* 
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EQUATORIAL AFRICA. 



ftlVEft 



BOKH&ViUQ 



F&TilTiA?' 



PO«TUGUES£ ANGOLA 



Cgmmcmdcr Gntii sighi* hti lelepholo 
"tumdra gun" o n h*g gome in Brtgicrn 

Ceingfl, Tho map trocQt hii Tervth Expe- 
dition into She heart of Ihe continunf 



tlPEOinOw'S- JllMEflAftV 
WWT Cflyppso KV ihe MATiCUS 



K-tTUWTG CCMkET ATTEft fief pilWSr up 



The Iran (former itvpi up the charge in this single 
wire encircling th«s camp to 4 P 500 voTfl tit a discour- 
agement to wild animats prowling around at night 



Part I 



Gotti 



In iho trench**, on horseback end in >h»!tfir during 
the World War, Commander Artilio Satti emerged 
with a tight wound and influenza, for which he took 
"the core" of daily burial in the hat Sahara sands. 
Under the spoil of Afrrrti he planned the fir it of hfo 
adventurous expedition*. Author of '"Great Mother 
Foret!"" and olher bookt P fellow of numerous scien- 
tific societies. Commander Gait* k credited with many 
scientific discoveries among I he beasts and flora of 
the jungle. Mrs. GaPri, an American, -accompanied 
him on Ihe Tenth African Expedition of which he 
writes in l he three-- part si My beginning her*. 



IT’S A LONG way from the steaming 
1 Congo jungle that John Rowlands Stan- 
ley opened up to the Congo into which we 
plunge d ? 50 years later, to retrace his peril- 
ous journey. 

Africa has not changed so much. It is we 
who have changed, and our safari equip- 
ment, Stanley sailed from New York on a 
precarious little vessel on an expedition in 
behalf of Leopold II t King of the Belgians. 
We sailed on a luxury liner T my wife and I 
and four American companions. Instead of 
months of navigating down the Atlantic 
coast to the slave-trading post of Banana 



34 



POPULAR MECHANICS 





SUDAN 

V*+i 



UGANDA 



HoumkiNi Of the **w w,? 



■:?TjftFE Aj-ftDSi 



StJW[,ev'LrJLtF jf* 



"A '-UAMGAhiVjKA 



PHODESPA 



the AFRICAN 



JUNGLES 




Antenna for the ok petition r * iliort-wovt r^ie ittiHan extends from tiee lefl standing In middle 
of comp (tfipl; ihc I tfi* olso lllIS a platform for iii&vie ilvooting. Sir-low is d herd ftf hippO£ 




there was a five-day flight to a modern Af- 
rican town of flower- covered homes. 

From there, the l,70fl infernal days it 
took Stanley tn push tip the Congo river to 
the head of navigation telescoped for us 
into 12 days of lazy relaxation on a paddle 
boat that once plied the Mississippi, 

Our trek into the equatorial jungle be- 
gan where Stanley stopped, halted by the 
impassable Stanley Falls. Instead of poi- 
soned arrows, we were met at Stanleyville 
by welcoming cries of natives, jubilant at 



[ho prospect of earning a few francs tty '1^ 
unloading our seven vehicles and 15 tjsns 
of supplies. 7 

Air-conditioned, electrified “jungle 
yachts," comfortable steel trailers housing 
our expedition and its radio station, photo- j 
graphic' laboratory and workshop, were to " a 
carry us into a wilderness impenetrable a /? 
half century ago + 'Oi 

Before the dark curtain of Africa drops 
on us, come join the party in fancy. The 
Tenth Gatti African Expedition needs one 



L 
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more member. Adventures, thrills* 
danger will be your lot, along with 
unique landscapes, pestiferous in- 
sects, the scorching equatorial sun 
and tropical hurricanes. And don’t 
forget, plenty of work. We must 
shoot educational movies, capture 
weird animals; investigate ancient 
secret societies like the Baboon- 
Men; learn about the Mangbettus 
who deform, their heads like pears; 
the copper-colored pygmies who 
barely reach your belt buckle; 
Giant Watussi princes who look 
down on you from eight feet of 

Ar right* installing the radio antenna. Below, 
one of the tortifoi-fc of home in the heart 
of Africa— Of! nipetriic *hpVBr it plugged into 
a -coniveriienl 3 1 0-volt o-utler 






ft™ 









Abflv? p tVphonli help bring the 
trucks and trailers aiharc aver a 
plank bridge a I Stanleyville 

height and with graceful 
ease jump a couple of feet 
higher than your head* 
Wow Stanleyville is just 
beyond (he bend. Sec the 
native jumping into the 
river? There are croco- 
diles around, hut he goes 
in all the same to bring 
ashore the boat's cable, 
Thn.se elephants on the 
bank came from G anga Sa- 
na -Bo din,, where the Af- 
rican elephant, thought 
un domesticable for cen- 
turies, is captured, lamed r 
trained to servo man,. 

So, let’s go. Or in King- 
wana, the only language 
that can carry Us through 
central Africa, we’ll say 
<h Funga safari!” 

The river is low, the 
bank 3s high* The boat 
cannot approach shore, 
the trailers arc 44 feet 
long overall, weighing 
nine tons each. With poles 
and planks we build a 
sort of gangplank, Then 
hopefully, we call for l he ' 
elephants. But they don’t 
take kindly to our mon- 
sters of stainless steel. 
The cornaks shout, push. 
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Above, one of llie Jungle Yodits If jockeyed over preeoih 
Oul planking Ip u fiver ferry figged of rid live dogouls 
ftelow, inside I he air-condilioned trailer rhe opeiator jell 
down q message from a radio "ham" back in Americn 



sight of these half-civilized na- 
tives in sporty hats and violent - 
colored shirts, descendants of the 
warriors who in 1S83 fought him a 
few miles from here, near the Fall* 
where the Lualaba river becomes 
the mighty Congo, But now that 
we are out of town, ready to put 
up our first camp, he would surely 
feel at home here at the village of 
his old friends the Wsigenias* 
Stanley’s little fort today is the 
capital of Congo's largest prov- 
ince, but nothing has touched the 
Wagenias* True, they no longer 
devote themselves to killing white 
meiij but otherwise life is much 



bang right and left with their crooked 
slicks, but instead of advancing the pachy- 
derms go into reverse. Well, we'll turn 
them around and see if going in reverse 
doesn't bring them to the right spot. Chains 
arc hooked to the dolly of the first trailer, 
an order is given, wheels thunder over the 
bridge. The elephants, scared by the din, 
spring ahead at such a pace thal the trailer 
is on the verge of overturning, nearly 
smashing against a palm tree, 

Better thank the elephants and proceed 
With the slower, safer system of Jetting the 
engines manage the climb. 

Think how Stanley would shudder at the 

Right tuning: in Italian QG5-ZZ kr p chnt wilh rhe 
our&id* world Ofld ihe news from ilia Untied Sl&lM 
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Above, thu uxplor&rs relax in ctimp fur a $naek flnd *■ iifrtta. 

At fha lift ii a glimpse of one of the Irailer lavofories 

the same as in 1BS3. They still dress their innu- 
merable children with fresh air: their girls with 
colored beads; themselves with a square foot of 
bark, and a preposterous straw hat and necklace 
of leopard fangs for grand occasions. 

Pleasant rascals at Limes, first-class banditti at 
others, they run the best racket of the river* 
Stretched across the falls they keep skyscrapers 
of poles in securely planted between gigantic 
rocks and connected over the deafening tumult 
of foam by other poles. From these heights, 
every evening and morning, they drop huge reed 
traps, which they retrieve so abundantly filled 
that for 100 miles the river remains almost fish- 
less, and the populations downstream would 
practically starve were they not to come and 

buy fish from the Wage- 
mas. Buy it, of course, at 
the Wagenias* price. 
Plenty of catch? A fish 
goes for a spear point or a 
couple of leopard teeth. 
The season is bad? The 
same fish costs 10 spear 
points or 20 leopard teeth* 
A swell racket. But 
glance at those skeleton 
skyscrapers; think what 
it takes to reach them and 
get away safely every 
morning and evening of 
a man s life] 

Look at that 60-foot 



Below, atl ftih Ira pi, huge 

funnftfc af reeds hung frfrm ikyUrtipirt 
of poles a$ Eh a Falls of the Lu aloha 
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canoe Y at the frenzied efforts of its 80 pad- 
dlcrs; how it is grabbed by the current, 
swept away* spinning dizzily. Watch the 
head man, standing in marvelous equilib- 
rium on the prow, direct its maneuvers. 
The craft has abruptly stopped just where 
he pointed, a few feet from treacherous 
rocks. Now it is catapulting in another 
direction, seems to fly through the air, is 
overturning* 

Watch how the canoe is steadied, arrest- 
ed by the brake of 80 paddles, how the last 
momentum is spent to reach the rocks, to 
touch them gently. Four men jump with 
a rope to anchor the canoe: a shout of vic- 
tory thanks the river's god, the crew 
swarms up the poles, polished by billions 
of tons of raging water to the smoothness 
of white marble. 

The aerial fishermen race to the highest 
poles, hang by their feet, disappear under 
the foam, make a human chain that swings 
over a precipice until it reaches the o ther 
side of the gap left by a log snatched away 
by the river, and bridges it so that others 
can pass over and make a hasty repair. 

Huge funnels of reeds arc laboriously 
raised, emptied of their bulging contents, 
lowered again. Each fisherman, as his an- 
cestors have done for hundreds of years* 
slits open fish after fish, devouring a part 
to give his own body the fish’s swiftness. 

On the return from the falls a small error 
often capsizes the craft. One moment it is 
flying down the current, the next it has 
vanished. Black points bob up here and 
there, are carried away in a flash. From 
the shore, women shout and laugh, know- 
ing that tonight or tomorrow the crew will 
turn up, the canoe on their shoulders, pad- 
dle in one hand* string of fish in the other, 
legs tired from a long walk. 

Northward we resume our journey, soon 
to face the problem hanging over us since 
the Governor swore that never would the 
65 pontoons take the enormous weight of 
our trailers across a river. The pontoons, 
sent ahead, are rough contraptions of 
planks fastened to the tops of native ca- 
noes. In designing our Jungle Yachts I had 
kept them in mind. I had moved forward 
the rear wheels, carefully calculated dis- 
tribution of weight and braking problems. 
But if the Governor is right and I am wrong* 
we may have to leave our Jungle Yachts 
behind* or maybe lose one in a river. Fif- 
teen thousand dollars worth of trailer, ir- 

(Corttir iFfl d to page 1-64) 
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Three-in-One Lamp Adjusts 
For Table, Wall or Bed 



Three lamps, all of tame design,, may br used in o 

bed, m at ftrt wall, center, or ai Fable lamp 






Any of three purposes may be served by 
an adjustable lamp that will stand on a 
table, or hang on the wall or a bed, Rub-*^*; 
her- covered clamps housed in the base areyO 
opened to hang it on the head of the bed; .O 
on the wall it may be hooked to a nail or 
screw, or it will stand upright on its base 
upon a desk or table ^ A universal joint 
permits the base to be manipulated to suit 
each of the three positions. The lamp hag 
a three-way incandescent fixture. 



J 3 Z 






.Allot Light of Flash-Bulb Tester 
Shows Condition of Bulb 




Photographers' 
flash bulbs can be 
tested without fir- 
ing them by means 
of a simple bat- 
tery-operated test 
unit. If the flash 
bulb is in good 
working condition, 
a pilot light on the 
tester flash es when 
contact is made. 
Floodlight and 
projection lamps 
can be tested in 



the same ways 

0 * 
2 - 2 . 3 




* 



RAINBOW 



FEARING bridge workers — 
perched precariously at 
skyscraper height on slender 
steel, far above the swiftest 
flowing natural river on the 
face of the globe — are con- 
struct ing the world’s longest 
h in gel css arch, by an engi- 
neering method which makes 
the span itself a mechanical 
phenomenon. 

They are building a rain- 
bow of steel T pushing girder 
sections one by one from the* 
rocky cliffs on both sides of a 
gorge 200 feet deep 1 toward 
Lhe day not far off when the 
two sections will halt about 
11 inches from each other. 
Then a tiny keystone section 
will be dropped in. Not much 
wider lhan the length of a loaf 



51cefch r al rap on this and the page 
opposite, sh^wi of topil ruc- 

tion: of Hainbi&w Bridge. Left, abut- 
ment on American side of bridge. 

Si tel it -iwunfF out from bath vide* 
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of broad, this little section will sup- 
port 11,000,000 pounds of concrete 
and curved steel B50 feet long. And 
it will do the husky job alone, for 
there will be no suspension cables 
above or piers below this modern 
crossing when it is completed. 

Then Rainbow Bridge, spanning 
the Niagara River 2,000 feet below 
famous Niagara Falls, and linking 
the United Slates and Canada, will 
be an accomplished fact. 

Past here, in the 36 -mile- long Ni- 
agara River, pour the waters of the 
four Great Lakes, Imprisoned be- 
tween stone walls, the current races 
toward Lake Ontario,. At the falls, 
the stream lakes a drop of 167 feet, 
boiling with terrific force toward 
the mouth of the river. Thirteen 
times this liquid maelstrom aided 
by winds in the gorge has forced 



Right, S-tnrsI grillpgc reaching th* pnthflr halt* 

on abutnwifr. It weight 60 tons. Firtt sec- 
li*n> of fh* or<h wore fastened to the 
grillage before h-c-iilg *wung Out ever rrVur 
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of September in all of its glory, a 
trim, eye-arresting arch consist- 
ing of two ribs of steel 12 feet 
deep, anchored in concrete abut- 
ments, joined by lateral steel 
cross-pieces and supporting ver- 
tical pillars which in turn help 
form a base for the roadway — and 
that + s all. 

As a structural object it will be 
as sleek as a leaping greyhound 
and as clean as the wind that 
whistles through the gorge cut in 
the rock by the tumbling rapids 
from nearby Niagara Fails,, named 
by the Iroquois Indians from the 
phrase “Thunderer of Water, t! 
which indicated their terror of the 
falling and boiling stream. 

Modern-day engineers were not 
terrified by the problem of build- 
ing Rainbow Bridge, but they 
knew they had a puzzle which 
needed a novel approach. The site 
had been used for a bridge since 
1868 T when a suspension bridge of 
wood was erected only to be de- 
stroyed by the wind. In 1888 the 
tower and deck were replaced 
with steel construction. On Jan- 



recon struct ion or major repairs to 
bridges at thLs point. 

As each piece of steel is swung out 
and riveted in place, it is supported by a 
fan like series of steel ropes which will 
remain until the keystone section takes 
up its incredible burden of weight. 

Four columns, 130 feet tall and linked 
in pairs, have been built on abutments, 
two on each side of the river to support 
the cable. Bracing the towers them- 
selves, corresponding clusters of steel 
ropes extend back 200 feet from both 
towei’s whore they are anchored into a 
pair of "deadmen/* one for each pair of 
towers. These are concrete anchors^ 
weighing 600 tong apiece and firmly im- 
bedded in solid rock. 

When the keystone section tempora- 
rily completing the arch has been re- 
placed by the permanent keystone sec- 
tion, to be carefully machined with an 
accuracy measured in hundredths of an 
inch, the supporting cables will be un- 
hooked, the towers will be razed and 
the bridge will appear during the month 



Atpvd'r preparing concrete] ’surface of mnsoFirjf on Cane-*- 
dian abutment and u-neliar b&lti for the griftpgc 



Right, tMiUudl view of ihe convf ruction. Nnte works r 
clinging high up On (tamiL an way to scuff oM 
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Pulling firtilfraJig fOuchei Dll tiehd(h Ifiwcij cld-p Cn nod inn dbvlmerif 



nary IQ, 1889, the entire deck 
was carried away by p wind 
storm. The structure was 
hurriedly rebuilt, but its in- 
adequacy and dangerous 
character soon led to a deci- 
sion to construct an arch span. 

This was begun in 1895 under 
the name, The Fails View 
Bridge,. The structure was a 
two- ribbed steel arch 840 feet 
long, the longest in the world, 
and hundreds of thousands of 
visitors enjoyed the close 
view of the falls from its deck. 

But it was destroyed January 
27, 1938 when the worst ice 
jam in the known history of 
the Niagara River battered 
away foundations of the 
structure which had become known to mil- 
lions as Honeymoon Bridge. 

Then it was decided that the new bridge 
would be in the shape of a rainbow — an 
arch. An appropriation of $4,090,000, not 
a large one as present-day bridges go, was 
all that was available for the job. The 
erection of any kind of piers in the stream, 
flowing at 25 to 30 miles an hour and a 
volume of about 6,000,000,000 pounds of 
water a minute, even temporary piers for 
construction purpose^ won Id, have washed 
out the sum in a hurry. Also, part of the 
construction period was likely to fall with- 
in the interval in which the gorge was 
choked with ice. This invited another dis- 
aster from an ice jam during the building 
of the bridge, if not after. 

So engineers began building the novel 
and graceful rainbow of steel* using the 
unusual construction methods that soon 
will result in completion of the bridge. 

Each of the main arch abutment piers is 



located about 50 feet back from the water's 
edge and about 50 feet above the surface of 
the water. The main span is thus over 100 
feet longer than the former Falls View 
Bridge, and the piers are considerably 
higher above the water. The abutment 
piers and die approach spans rest on solid 
rock which forms the sides of the Niagara 
Gorge so that the bridge does not have 
contact with the river. 

The main arch span, of the Wngeless 
ribbed type, will have two steel box girder 
ribs spaced 56 feet apart. Steel spandrel 
columns will rest on the arch ribs and will 
carry the steel floor girders and concrete 
deck of the roadway above. The two ribs 
will be rigidly braced together with steel 
members to resist forces set up by the 
wind or by live loads on the structure. 

In order to provide for these tic -backs, * 
the Bethlehem Steel Company, the fubri- ■ t 
eaters and builders of the arch span, first 

(Continued to page \ 67 ) 
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r/ Range Finder for Close-Ups 

^ Focuses 



Cl OK mr\%G and vifrW findiF may he focused ds^n le 
dbtftAC* ef 1 OVi inches when *j>frtial lens is used 

Among six accessory items available for 
^stinan^ new 35mm. Kodak Ektrji is a 
close range- and- view finder. The instru- 
ment is intended for use with the 50mm, 
Kodak Ektar f : 1.9 lens at distances from 
3 M feet down to feet, and, with the 
addition of the Kodak Portra 3-plus sup- 
plementary lens, down to 10 Va inches. In 
the latter instance, an internal mask is slid 
into place. It also includes a single eye- 
piece, automatic parallax correction, and a 
vernier scale for distances shorter than 
feet. A Jp^h-W antdfj finder, fitting 
T| " into the universal accessory bracket on top 
of the Ektia, permits the camera to be 
used conveniently from waist- level, as 
well as overhead, when attached to tripod 
or other firm support. Then there is a 
-fjright-angle finder that aids in obtaining 
. \ "unposed shots as well as shots in cramped 
yC* quarters where it is inconvenient to face 
the subject. Critical focusing on close-up 
subjects is provided by a special ground 
^ ^glass focusing back equipped with a self- 
v V^/ / " erecting magnifier and a mirror which can 
^ f be set at a 45-degree angle for reflex -type 
^ x focusing. A fifth accessory is the flash 
synchronizer that attaches to the top of the 
camera, while the tripper unit is simply 
screwed into the cable release opening. No 



vV 



Dru$g ill filling preKfiplion under prole cticn of lamp 
emitting ultrovioirf rayl ihnl kill bactarin 



other adjustment is required, yet it syn- 
chronizes for speeds up to 1/500 second. 
IL has a quick -ejection pocket that accom- 
modates No. 30 or No, 3li Photoflash lamps. 
Finally, a tripod clearance head is offered 
which raises the camera a short distance 
above the tripod head, allowing the hinged 
cover of the magazine back to he opened 
for loading and unloading, or another mag- 
azine hack to he substituted, without re- 
the camera from the tripod- 



3.7 7 

Lamps Sterilize Medicine Bottles 

By Killing Air-Borne Germs 



Lamps emitting germ-killing ultraviolet 
rays have been put to work sterilizing 
medicine bottles at the Brockway Glass 
Company plant, removing “danger of im- 
pftrF air reaching proscription bottles from 
I he time they enter the annealing ovens 
until they are capped. This new health 
defense is made possible through develop - 
f lent by Westinghouse of at . new lamp hav- 
ing a slender rod- shaped tube. Still an- 
other lamp of this general type carries the 
health protection into drug stores where 
the bottles are used in filling doctors™ pre- 
scriptions. In this case the lamp is so- 
mounted that its iays shine directly on the 
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5iOrok<7<tpPF indicates balls ond itrikfrt On "hotter" os dart is tossed ot tar- 
gel. Tense siluaiions in dart baseball of Inn r-ivol reel game 
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([An average of 2;3S8,00fl 
motor vehicles have been 
scrapped each year for the 
last ten years, yO 
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Toy Cannon 

Given a considerable 
boost by an amplifier, the 
crack of a toy cannon be- 
comes a loud “boom” 
when the traditional 
morning or evening sa- 
lute is fired by the gunner 
of 102nd Obs ervati on 
SquadroTTattached to the 
27th Division at Fort Mc- 
Clelland, Ala. ■ J f L frc "six^ 
inch'-dcmifbarrel is loaded 
with a black powder 
charge and the miniature 
gun placed close to the 
microphone of the public 
address system. The re- 
port issuing from the loud 
speakers is said to be as 
loud as the roar of a full- 
-size cannon. 
r-"'i 



Score Hits, Runs and Outs 



Many of the exciting 
situations of a real ball 
game are provided by 
dart baseball, introduced 
at Kansas City, Mo. Each 
player in his turn “at bat ? * 
throws darts at a target 

which is marked in cir- 
cles to determine whether 
the pitch results in a foul 
ball, strike, hit, error, or 
home rum During play, 
three outs retire a side. 
Each team has a score- 
keeper at the board. 



Gunner firing toy cannon, 
flnselj upper right earner, 
show! how inpniclure gun, 
firing alongside micro- 
phone, hat its JJ faor(t J ^ am- 
plified over system of loud 
Spftotk&n which may be difr- 
trihuied within baitracta 
nd outdoors 



In 



Dart Baseball 
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Warplanes Hide in Vaults Deep Under Hill 




FADING ?OfWO POSED 

4 CONCEALED 4AilCAP*S 
THROUGH PH LUMINARY 
. — A r APIA N L SURVEYS - 

1 W- IfcJgJ L£Y£ D HANDAftS arjl A LSO 

♦ 3T Jlroo ■v.'lS! &iuty fcV PsAWE 

TYPE OF UHL-SIDE UANCAfk 
*3g- U5E0 bY EKlCLlSH.CtAfc.lAhiS 

fclftfc **D iTAUANSsPUlNCiPflllY 
jW-XrySED bv PURSUIT PtftNrs 
iiu^-h V" 

^ __ -- r — - — 1 _ CATE 

. ~t - - -ovea- l wgd — 



M-S ObSERVA TI O^J 
POST 



MILL3LOE 



PUVMJfc , 



CpKcaf 



SUDLNC 

GATES 



ELEvam 

SM^T . 



MjACmL^E. 

shop 



PEPiOHWELS 

QPARTE&S 



REPA « K 
SHOP 



oiwt m i 

UNt5 * $ 

f' "^i ■# * 

Alft 

SEWER LINES 

AMD CAEjLE 

DUCTS 



A| ft OUCtS 



46 



Ceep down in ibt wooded hilhidei of Germany,, Italy flfiJ Brilttin ore h > asT Kongers wbsr* WDiploflfii 
can itored and rdptdi'ed, tofe from observation cmd bom he. Thn-ie drawings were mode fraip 
asluol design* pf qn Amciricnn engineer, C. G. Flehys, who wai ungng^d by iht axil fjover nmenU on 

iHe subterranean vaults. Di?op peering gates bide exits from which catapults ahaol planes 

‘ ‘ : * - •»* popular mechanics 
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Pressure Tanks Feed Fuel to Buried Hangar 
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CAMOLlftAfiED FI: 



HlCHTEHStOM 
EtEtyT^flED WIRES 
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GUARDED RY BOM&-FMX>FJJNDfcftG ROUND 
. STRUCT^ RES p Ettl LY IGNITED GASOL ! K E MAY- 
SAFE. LV &E D I JTfiJ &L>TE D BY P R ENURES (UP 
TO 45 JJ&S TO H IE SQUARE iMjOF NOfl- W FL A M 
MADtE WtTOdClW CAS 
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FLri^e shot 

- catapult 



™ , ^ l " TVJbl FLYING F I ELD VMGS E RUNWAYS X 

ARE DEFINED FORFfiitHDLV PLANES 
&> DETECTION OF ULTflAy^ET 
&AY. EM AM ATI OK5 
VAULT- LINED WArWGARS 

JAVO RED feY O E R M AN> AMD f TAl_V 9?™ 



K£ PIT 



landing fields for the bombers and lighters are well camouflaged and guarded from enemy planes 
by Telescoping poles oricf hFgh-lension ^ir^$ 04 well at concealed gun nests Near the bombproof 
vault} and the seaside grottos where seaplanes hide are huge underground slorag* tanks from which 
gasoline is fed! into ihe hangars by the force of compressed, noninflammoble nitrogen got 
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Rubber Jacket Grips Dtsr 
And Keeps. Food Warm 



cylindrical gauge head containing an A i- 
nico magnet is held against the sheet to be 
measured. The magnetic field of the gauge 
head saturates the material* and the de- 
gree of magnetic flux passing through the 
head magnetic circuit depends on thick- 
ness of the sheet being tested. The thick- 
ness is indicated by an instrument reading 
which is a measure of the increased reluc- 
tance of the magnetic circuit. This system 
is particularly useful where a sheet of steel 
is too wide for convenient and precise 
measurement with calipers. 



^Submarine” Powered by Hancfc 
Propels Bather in Water 

Baihers who do not know how to iswiim 
can push themselves through the water on 
a one-man “submarine" which operates 
beneath, the surface* yet keeps the user 



The big rubber fu£li 0 rt gup farming iht hti i& of the 
baby" 4 diih holds- it firmly an Ihu frnjr 

Firmly anchored by a big rubber suction 
cup, a child's three-com part merit china''" 
dish cannot be overturned or knnckecl- - - 
from the high chair. The dish has a lac- 
quered rubber jacket for hot water to keep. ^ 
the food warm. The rubber acts as an in- 
sulator, keeping the dish warm and proK^ 
tectlng the baby from too much heat. 



Uauge bests 1 luckiness or Meel ^ 
Without Touching Both Sides ^ 

With a magnetic gauge just developecP 0 
in the General Electric laboratories, the 
- thickness of sheet si eel can he measureo^ 
ri evert when only one side of the sheet is 
- ^ accessible- It is accurate to l/l^OOO-mch, . \ 
The seven-pound portable indicating unit 
is connected to an electric outlet and the J 



* Sw^rnm-er kept afloat in wafer by wearing "subma- 
rine" propels self along surface by turning hand crank. 

ha float. The device* invented by J. D. Bar- 
, of Dallas, Tex-, has a hand-operated 
bicycle -pedal arrangement at the front 
i that delivers power to a small propeller at 
" the back through a series of gears. Loops 
over the swimmer S s shoulders serve as a 
harness and have Boats on top that help 
maintain balance in the water. 



CSee index- p age 4-- A, to find where to buy 
w^.trrlrs ri.. ihtdbMi. of O ,h«» of *t«l, with articles described in this magazine, Say 

magnelic cylindrical gauge head Held an ihe sheer yOll S&W it in Popular Mechanics* 
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Hinged Seat Tilts When Aerial Ladder Rises® ^ 



-fc 



1/ 




Variable 



/, 2,7 / 

Speed C 



ontrol Pulley Expands and Contracts 



TrlEtfinofi's s-eat at rear ft! 
(orvg fire Truek dghi, lilii 
to one lido 3i1 Ofd Of la 
make way fir th* hyge 
aerial ladder 



Below, going up! Opera- 
tion ii automatic,, fireman 
man i pu I atin g lever* in- 
Uead of lurnmg crank ai 
an older truck* 



the controls can 
ladder of a modern 
put into service at 
Qincijinatip 0. h to combat fires in tall 
buildings. A special feature is the action 
of the tillerman's seat, which turns over 
on its side to allow the ladder to rise 
from its inclined position. So smooth and 
quiet is the operation that scarcely a 
sound is perceptible as the ladder begins 
Sis skyward journey. By similar proce- 
dure it is lowered and put back in its 
berth. A turntable permits the towering 
ladder to be rotated in any direction, and 
so sturdy is the all-steel framework that 
any number of firemen may use the lad- 
der at one time. 
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Speed of belt-driven tools can be varied 
continuously by a control pulley with only 
two moving parts, cones with interlocking 
fingers floating freely on a single axle. 
Pulleys are used in pairs between the 
power unit belt and the working unit 
Moving a lever forces these in 
mill^ys closer to or farther from 
lit, thus decreasing or increasi 
sure on the power belt, which in 
forces the interlocking lingers either closer 
together or farther apart. This, of course, 
varies the diameter of the pulley and, 
hence, the speed of the took 
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DESTRUCTION IS 



Top, bridge wrecked by French demolition crew os Germans advanced. 
Four lo tix m*n (fin dampish a big bridge in a few minutes 



^HEARING down enemy 
1 fortifications, bridges, 
barbed wire and the like, in 
the quickest possible time is 
the job of the “explosion 
squad,” daredevil fighting 
unit of the Army, Literally, 
destruction is their business. 
Picked men from Engineer 
regiments, their task in 
peacetime is to test newest 
demolition equipment, while 
in wartime they will not hes- 
itate to gamble with death. 

In an advance into a hostile 
region they must be among 
the fust troops on the job, for 
they pave the way for the ar- 
tillery and cavalry; in a re- 
treat they must be the last to 
leave since they must destroy 
bridges, railroads, roads and 
armaments to handicap the 
enemy advance. 

At Fort Bel voir and other 
experimental stations, the 
demolition soldiers, with the 
aid of revolutionary equip- 
ment especially designed for 



Left, making ready demolition equip- 
ment lor a lest with a scan! <ar 

Be Law, preparing la plank mortal in 
tho standard position lor tiring 



- jf T. 



a- 



THEIR BUSINESS 




them by the ordnance 
department and chemical 
warfare service, are de- 
veloping techniques that 
are expected to outdo 
anything the Germans 
have accomplished. 

Speed, surprise and 
violent action are the 
keynotes of the explosion 
squad, composed of four 
to six men hand-picked 
from each regular qom« 
bat Engineer unit of 
twelve. They arc armed 
with rifles and machine 
guns and equipped with 
special tools and all man- 
ner of grenades, explo- 
sives and gases. 

Assuming the demoli- 
tion specialists are called 
Upon to aid in assaulting 
an enemy stronghold, 
here’s the procedure: 
Tirst the air corps and 
heavy artillery bombard 
the area t crippling major 



JJ £xpl*34&n squad" in gas masks hauls anti-tank gun through smoke screen 
Below, a new me for c ornpressed-atF drill*" destroying an '"enemy" bridge 
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Abowfl, the air drill Hom ti trtiU'r in road to slow the enemy 
advance. Below, a botr-ery of gas cylinders; placing the se 
Mr^ni is an impariont duty llld "frKploiion tqvad" 



fortifications. Mow the explo- 
sion squad makes its assault: 
smoke screens cutting off en- 
emy observation; flame throw- 
ers burning the hostile posi- 
tions: band grenades and 
thermit bombs detonating in 
and around each enemy posi- 
tion: infantry units in readiness 
l.o repel counterattacks and to 
consolidate gains; and finally, 
demolition troops placing ex- 
plosives against turrets, doors, 
hinges and other sensitive parts 
of the enemy “works,” In other 
words, this new Army "blitz- 
unit 1 ’ is charged with disrupt- 
ing the entire plan of hostile 
defense or attack. 

Bridges that are not to be 
used during the advance of our 







A slrEkeng example of what □ land mine can do to a lank it 
ihown bti-ltiw. During the invasion 1 kis, Fin-ncii lank wai rt- 
frQpfmg ocroii ike bridgo when it tiruck fho hidden minp 



troops will bo charged with ex- 
plosives, ready for instant de- 
molition. Roads not scheduled 
to be ridden, over by our at- 
tacking forces will he prepared 
for defense by mining, by road 
blocks of large trees, by earth 
barricades or concrete blocks. 

Precisely timed military 
teamwork is it cod eel in block- 
ing the enemy's mechanized 
vehicles- While the demolition 
engineers are equipped to build 
the road blocks to halt the en- 
emy, it is the mission of the 
heavy weapons of the infantry 
and artillery to destroy the ve- 
hicles once they are halted. 
Wheeled cars must in general 
stick to the roads- Tread vchi- 
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} cles can only make speed of! the roads 
when the terrain is favorable. Armored 

* ears of both kinds are hard to hit with suf- 
J ficiently heavy guns when traveling 40 to 

•50 milc& an hour. Therefore it is the job 
of the explosion squad to halt mechanized 
forces so they can be destroyed by heavy 
■ fire of our infantry and artilleiy. 

In this work the “land mine” is helpful. 
A charge of 10 pounds of high explosive in 
, a mine is sufficient to smash any wheel or 

* tread vehicle which will detonate it. Small 
^and easily and quickly handled, it can be 

buried in open spaces or hidden by under- 
. brush. When a vehicle passes over this 
type of mine, it explodes immediately; 

Military experts believe a sufficiently 
large supply of dand mines, adequately 
covered by anti “lank weapons, will go far 
toward preventing spectacular advances 
such as German mechanized units achieved 
in Holland, Belgium and France, 

Not only do the members of the explo- 
sion squad destroy* but they rebuild and 
repair. Roads and bridges blocked or dc~ 
molished by the enemy must bo made 
ready for our troop advances. Without the 
demolition engineers, any dash of our 
armed vehicles to the front* or on sweeps 
around the enemy flanks, would be diffi^ 
✓ cult or impossible. Other vital jobs are: 
penetrating barbed wire; helping consol i- 
t date territory gamed; extending routes of 
communication into captured territory; 
and supplying the usual engineer material, 
'notably pure drinking water and sanita- 
t lion facilities to troops on the march. 

In the case of railroads* demolitions are 

* especially effective. An enormous amount 
<6f track can be demolished in a few min- 
utes by explosion crews of four to six men. 

War Department scientists are now per- 
'forming countless tests with i ncendiaries. 
which are directed primarily ngninirbuiid^ 

* “ings and equipment and in major assaults 
on fortifieatkjns' White (pMoanljorus^ pri- 

* marily a sm^ke producer- with the prop- 
1 erty of igniting spontaneously and burning 

.vigorously when exposed to air, is one of 
* the best incendiary materials, When scat- 
j tered from overhead by grenades and 
trench mortar bombs, the phosphorus rains 
down in flaming particles which stick to 
clothing and cannot be easily brushed of! 
or quenched. Phosphorus always causes a 
demoralizing effect far beyond the actual 
casualties it produces. 

{Continued to page 162 ) 









Gas Mask for Hard-toFit 
Drapes Over Shoulders 



Instead of the re gu [alien gai moik> person i hard lo 
fir wear I hi* helmet Qv«r fhe shoulders 






Special respirators for those who cannot 
be fitted to ordinary gas masks are being 
issued in Britain. There are persons who, 
because of unusual facial contours, deep 
hollows or wrinkles, or because of injuries 
or allergies, cannot wear the regulation 
mask. The new type is a helmet that cov- 
ers the entire head and shoulders. 

£dZ(° 

Meter Indicates Light Needed 
For Various Types of Work t o 
' How much light *- LnAC A IP 1*7 * 

is adequate for va~ 
rious types of 
work without in- 
ducing eye strain 
is indicated by a 
simple light meter 
that Is inexpensive 
and accurate. At 
the top of the me- 
ter is a dial giving ^ 

a direct reading of the light strength. Be- 
low it, corresponding numbers show * 
whether the light is satisfactory for a range 
of work from rough housework to that in- 
volving prolonged* ^ose use of the eyes, ^ 

Is ^ 

7 > 3 fkjuJdtJ (Z*t 
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Russian Tanks Play War 

With Aid of Stage Scenery 



potential between the top 
and root of a tree. In 
spring, during the fastest 
growing time, the gradi*, 
ent is from top to root? 
Later, the direction is re- 
versed. In a tree serious- ■ 
ly injured or otherwise in 
bad health, however, th^ 
reaction is abnormal, be- 
ing either weaker than in 
a .sound tree or reversed 
in direction. The instruf 1 
ment is portable and may* 
be carried into the woods 
for field diagnoses by fnr-< 
esters and entomologists? 



I Lure's Rubber TaiL- 
Wiggles in Water 
To Attract Fisli ( 

If it is lifelike actioir* 
that tlie big fish go for, at 
rubber- tailed lure nov/* 
on the market giveslf 1 
promise of hooking them\ 
With its flexible tail sim- 
ulating the wiggle of a ■ 
small fish when being re- ?j 
trievedi the plastic lurc^? 
which is available in 1431 
different color combina- 
tions, is more than bi g ^ 
game fish such as basso* 
pike and muskies can re-^ 
sist, according to the<) 
manufacturer. The ruW\ 
ber tail is interchange-^ 1 
able, spinners are mount- 
ed in the tins, and treble 
hooks arc there to makc^ ~ 
sure that the catch 
not gfjt yvay, 



As tank gunner, lop, fiici at largeti, anather tiadTeni checks ffriu-ltj with hit 
watch. Bottom, sl-nge wings used far landscaping indoor range 



Tank gunners of the Russian army practice shooting from 
turrets mounted on “stilts' 5 on an indoor artillery range at 
the FSlali p ojJHascow. To simulate a real 

battlefield, the target range is landscaped with wings like 
those used in stage settings.. Student marksmen fire at tar- 
gets and tiny objects placed in the background. , Gthpi 1 in- 
dents check the results* 1 k _L i- b 



Health of Tree Estimated Quickly 
With Sensitive Voltmeter 

Using a simple but very sensitive volt- 
meter, tree surgeons can determine wheth- 
er a tree Is healthy in somewhat the same 
way that a doctor can examine u human 
with the aid of a stethoscope. The process 
is based on a discovery, made by Thaddeus 
Parr of the U. 5. Department of Agricul- 
ture, that there is a difference in electrical 



FF«xibl« rubber tail wiggles as lU lam is rtfrievtd 
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Junior Patrol Trains With the Coast 






Lines mode fostj gb^C F a "shipwreck victim - ' H hauled to 
iCifcty in breeches buoy. Regular pro tike with this rescue 
cjetij prepares ihc Junior Coait Pa I ml for a rcnl emeigeney 

■ 



Their Target the moil of the drill 
pole (ohoveJr 3O0 feet dislttnf, 
the bays are shown how to fir* 
the Lyle gun (below). They load 
it with two ou nets of powJfl^ 
imp it the 18-pound projeeliEe 
and fire it by lighting a fuse. 
When they succeed in hiltlng I he 
largelj lines of the breeches 
buoy ore mode fail to the pole 
fef a practice rescue 



FhOIW Ith-izl YfFA 



Launching the ^6-fooS surf boor, 
above, for a iesson in rescue 
work and handling ocrs r is on* 
of the enjoyable "(loss work -- 
assignments of 30 boys who 
have organised o Junior Csast — ■ 
Pntrol unii at Provinretewit, 
Mots. First studying coast guard 
work in theory, they later spend 
weekend) at Race Point station 
participating in drill) and rcu- 
line work of the Coast Guard. 
They loam rope splicing, sea- 
manship, code), wealher and 
semaphore signals, and naviga- 
tion. In emergoncy they slond 
ready to help the Guardi 

55 





f 







RACKET 



BACKET iMPAftTS 
OVERSPIN TO BAIL 



Diagrams obeve find bel&w 
show path flrtd angle af racket 
for averipin or underspin strike 

Left, Den Budgo ttarh an ap- 
piao^K *h*t perf^elt^ bfitfinckjd, 
left arm relaxed confidently 

Below at left, fen tin ing ffir a 

backhand shot near the ground 



RACKET 



racket IMPARTS 

UN-DEJESPfN TO BAH 



By TOM STOW 

University of California Tan nit Coach 
I and Teacher Don Bodge 

CpJLi 

'T'O SAY thftk anyoneris a “natural 
■*■ tennis player” is(jfaonsense. Of 
course there are players who because 
of “natural athletic ability” leam 
more quickly than the average; but 
the implication that any person is so 
blessed that he can be a star without 
practice or effort will always rub me 
the wrong way. 

The two greatest players in the 
world today are Alice Marble and 
Don Budge. I well remember Alice 
as a great “natural” player seven or 
eight years ago, yet it took 
f constant 



five years o 
practice before she hit a 
winning streak, I worked 
with Don Budge four sol- 
id years. He came to me 
as a great “natural” play- 
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ham. a. CHAMPION MAKER 




er. They told me he was 
destined to be champion. 
He did become cham- 
pion* and probably the 
greatest player of all 
time, but only after four 
years working, changing, 
practicing strokes and 
footwork and every 
phase of the game. 

So whether you f re a 
beginner or an average 
player who wants to im- 
prove* understand that 
skill is not inherited but 
acquired by concentra- 
tion, determination, and 
study. If you're willing 
to put in the effort T come 
along and Til see what I 
can tell you to help de- 
velop your game. 

To start at the begm- 

Right r Coflth iJ fied Jl * Ko«hn of 
Dartmouth watches c Fsfl- 
handed liar practice backhand 
with th* Sta w Stroke DcvcFop* 
Notice upper hall fer serv- 
ice and Overhead practice 

J^nsch?ircl PtiDta 




Abie we, Frank Parker smack* a Forehand in fast action a I close quarters 
during doubles play in a Notional Cloy Court Tournament 
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In good poiirian behind the hmeHne, the player at left, above, hat racket well hack to hi! a hard fort* 
hand drive. Right, prodding the forehand, weight on right loot, left foot ready to itep in for the that 



Elwocd Cocke's arm twing* tiraighl vp 
in a imooth* accurate tan for serve 



rung, pick out a racket with a medium, balance and 
a 4% or 4^4 handle, weighing 13 ^ to 14 Vi ounces; 
slightly smaller if you're a girl The main thing is 
to get one that feels right, Next, check on you] 1 
physical condition. Tennis i s hard and fast. Play 
hard t stop when you are tired: you'll learn faster 
and get more fun that way. 

Now for the grips. The Eastern forehand is prob- 
ably best for you: stand your racket on edge with 
the cross strings perpendicular to the ground and 
shako hands w T ifh it T the heel of your hand touching 
the leather button, the fingers around the handle. 
For the backhand, turn your hand at least a quar- 
ter turn to the left and put your thumb up the 
back of the handle. 

Before you try the strokes, let J s get the theory 
of the spins clearly. Since a ball curves the way it 
spins, an over-spin or top-spin will cause the ball 
to curve down and jump faster as it hits the ground* 
This shot can be made by turning the face of the 
racket up and over the ball with the wrist, or by 
coming up on the ball with firm wrist. The latter 
Is the correct method, for you can retain control 
and accuracy, and the body is more easily timed 
with the shot. To under-cut, hit down at the ball 
with the racket beveled back; this shot tends to 
travel straight and bounce slower. Although an 
under- cut or sliced backhand is used by many top- 
ranking players, my advice is to eliminate under- 
cuts until over- spun shots are mastered. Don Me-> 
Neill, national amateur champion, in trying to over- 
come an under-cut shot uses his wrist too much in 
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over-spinning. In so doing he has ob- 
tained the “feel” of how to drive the shot, 
but does not* have maximum control. 
When he corrects this, which he is apt to 
do this year., the tennis world may be 
treated to another Budge. 

The ultimate shot most ranking players 
try for is the flat drive, hitting straight 
with the face of the racket flat against the 
ball. It carries more speed, but should not 
be used until confidence and control have 
been gained for the over-spun shot. 

Really the most important fundamental 
JS“keep your eye on the ball. The court 
and the net won’t move: don’t watch them. 
Don't watch your opponent, either. Face 
the net squarely, weight evenly distrib- 
uted on the balls of your feet, racket in 
front and supported by your left hand. In 
the back court* stay, four to eight feet be- 
hind the base line, in the center. In play- 
ipg net* take a center position six to eight 



(Continued to page 17£j 
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Soldier Grinds Out Power tor Portable Radio 

T J o r 1 a i.i s e h ;m d - po wer ed 

generators are used in the 
field by iirmy scouts to 
jr operate portable radio 

Jr \ transmitters and receiv- 

ers. While one soldier 
JT cranks away steadily at 

f the generator to supply 

jj ' the current, others handt#\ 

Jr >. the radio apparatus. <\ 



Portable radio equipment 
C&rrifld by Iroopi o n- 
iCOUfing &Xpbd\tian T lefl/ 
in &«f Up in ihe field 



Hand-erg niked gen eroror r ^ 
dc tow, supplies iHft cur-\j 
rent ond &nvot carrying 
much hc-avicr butteries- 



1J. S. Can, Expect as Many Indians 
3 1 3 In 1980 as in 1492 ■ - 

- No longer a “vanishing raee/ + American ^ 
Indians are now multiplying so rapidly^ 
.that in forty years their number should 
roach the total estimated to have been liv- 
ing here at the time Columbus landed. The ' 
number of Indians In the United States is 
expected to reach 700,000 in 1980*, perhaps 
*ven 750,000. The total is about 360,000 } 
, today . Anthropologists believe there were 4 
700,000 to 800,000 Indians in this country ^ 
-when Columbus landed in 2482. ^ 



Hammer With File in Handle Is a Handy Tool for Home 

Two tools in one are provided by a com^ 
bination hammer and file now on the mar- 
ket, The file is housed in the handle while 
not being used; it is pulled out by grasp- 
ing a cap at the end of the handle. A turn 
of the cap locks the file in extended posi- 
tion. The cap is turned again to return the 
file inside the handle, and a snap prevents 
it from coming out accidentally. 

POPULAR MECHANICS . 



File pulled out from hammer IttiiidU U ready for ui*. 
Cap cl end il turned when you want td push II back 




. , ■ , 7 £ 0-flr- fl ^t//V| ^V>lA> *4_-n lJ 

Sedan Is Easily Converted Into an Ambulance 

„ . i . </ - PULyvf VUj^ 

No tools are required t - / 



to change a specially 
designed De Soto seven- 
passenger ftedan into an 
ambulance. When the 
right-hand doors are 
opened and the center 
post is swung up on its 
hinge, a full-length hos- 
pital cot can be loaded 
into the car easily. The 
post is held up during the 
transition by a stainless- 
steel arm that hooks unto 
an inconspicuous roof 
bracket. The seats, of 
course, are removable. 



All lhat Is necessary to 
change this & e-dan into an 
ambulariH h lo apen the 
daors wide, swing the 
center post and hook it 
i£ ihe roof brethtii,, th*n 
remove the seats. No 
taoli art Tiiovirnd 



£Jta3 

Pick-Up Thaler Ties Hay in Slices That Pull Apart Easily 




Baled hay is produced in slices by a new 
pick-up baler that cuts and presses the 
hay into separate layers so it falls apart 
like sliced bread when the wires are cut. 
This saves tearing the hay from the bale, 



which is of conventional size and weight, 
and thus eliminates waste when U Is used. 
Mounted on rubber tires, the lightweight 
machine operates us fast as eight miles an 
hour in baling hay or straw left in the field 
by grain combines, and 
bales up to five tons an 
hour* Operating efficien- 
cy is increased by contin- 
uous feeding into the 
baler and elimination of 
the need for wooden di- 
vider blocks, the bales 
being separated auto- 
matically and measured 
accurately into equal 
lengths . Fuel consump- 
tion of the baler engine is 
about one quart per ton. 

([Two new 6, 000 -horse- 
power Diesel- electric lo- 
comotives built to haul 
Union Pacific streamlin- 
ers have automatic water 
sprays to cool the wheels 
while brakes are applied. 

Jt Cm. i. & *] 

'b/ti ft: <P-ty ft 









Bolfljf picks up hay left in field and packs if inta bandies ntede up like slices 
of breed so it may bt pyH*d epfcrt easily when the wlrcji Cat 
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WHIPPING 






Leopard ray with gig in im head. This she we white underside 



500-pound gray whip- ray caught by ihe B^weni 



I RIGHTING to escape tljp biting 
teeth of a gig, the great leop- 
ard whip ray thrashed the sea 
mud ly. Its batlike flippers smashed 
and pounded the water and Its 
lung, homy tail lashed from side 
to s de in a deadly are. 

Suddenly it plunged. The gig 
pule jerked loose and floated on 
the surface, but the teeth clung, 
As the ray streaked through the 
water, it dragged behind St) feet of 
sash cord and a sealed gallon “spotting** 
can. Whei .* the ray darted, the can jerked, 
with the hunters following m an open, 
shallow- draft boat, bumped along by lj 
high speed nine and one -half horsepower 
outboard motor. "n 

Poised on the deck of the boat x Dr, Car- 
roll Bowen watched through Polaroid 
glasses which cut the water’s glare T his 
eyes following the moving can. At his 
waist was a steel fish knife and in one 
hand was 3 harpoon. With it he would 
hurl the death blow. Signaling his broth- 
er. Paul, at the motor controls, Dr, Bowen 
jiggled hi:- harpoon up and down, pointing 
his weapon in the direction of the darting 
ray, Paul stepped the boat up from 6 to 
12 miles per hour, then to 17, After a mile 
and a half of perilous straightaways and 
breath-taking hairpin turns, which almost 
tossed Dr. Bowen from the boat more than 
once, the chase reached an abrupt end. 
Finding its refuge barred, the ray 
sought deeper waters, sank to the 
bottom and blew" up sand to mud- 
dy the sea and obscure the vision 
of the hunters* 

Dr. Bowen signaled again and 
Paul reduced the speed until he 
had the motor little more than 
idling. The doctor with his har- 
poem poised, peered down, ready 
for the strike. Then, under its 
camouflage the ray streaked off at 
a right angle. Spinning the boat 
around., Paul raced after the ray 
again, speeding up this time to 25 
miles per hour. So fast was the 



left, upper lid* of leopard ray. Note four- 
inch spine being examined by Or, Bewert. 
The ray can inflict a very painful wcund by 
striking the hum erf with the i pints 
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THE WHIP RAY 



ray that the "spotting” can was 
submerged for 100 yards in the 
1 mad dash. 

Suddenly the can stopped mov- 
ing, The Bowens feared the gig 
had tom loose and the ray was 
gone. Paul edged the boat up and 
stopped the motor. Below, scarce- 
ly nine feet off. they spied the 
huge ray on the bottom and the 
doctor promptly hurled the har- 
poon into the head of the monster. 
Infuriated it shot to the surface 
and leaped into the air, whipping 
its tail and smashing with its flip- 
pers, Again and again it hurled 
.itself from the sea and crashed 
;back + Finally, after an hour's bat- 
tle, Dr, Bowen guessed the fay's 
strength was spent. He and Paul 
grabbed the gig and harpoon lines 
and drew the creature dose to the 
boat. As they did the ray sprang 
and lasl^d. his whip around Di\ 
Bowen's body, shaking himtd Kls* 
knees. But the ray was too far 
gone to injure the doctor. 

Making sure the monster was 
dead, they dragged it into the 
boat. Back at the docks a block 
and tackle were employed to hoist 
the ray. It weighed 5CH) pounds. 

Whipping the whip ray is Flor- 
ida's newest thrill sport. Few 
have tried it in the past. More will 
attempt it from now on. Along 
with Guy Ficlden and Ted Gan- 
yard of Coral Gables , Dr. Bowen 
and Paul think it offers more ad- 
venture than sailfish f marlin or 
tarpon fishing. The sport is fast 5 
daring and risky. Good nerves, 
steady eyes and a sure aim are 

* essentials. Perfect teamwork be- 
tween hunter and pilot and split- 
-second timing are requisites. 

* Rays are broad, diamond- 
shaped and have small, vicious 
eyes set close together. The leop- 

(Cantingtd to page 175) 

Right, he tiling a rololtwly tmall my info 
' the beat. Note I he ray's resemb lance la a 
bat. the mania ray found in I he FlaricEe 

iceyi iojn&lirnei weight 3 F 5C0 pound? 




Dr. flowEn with gig in haw of haal; hit brofhtr operates molar 




went palling my to boar* large rays can drag boat for mik* 
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Radio Tubes Rule Current 
In Low-Cost Refrigerator 




Top r piilon QH«mbly of SOO-weft lubn-opercit^d re- 
frig era ter; bnl&w H ISO-wotr domestic refrigerator ualI 

An electro - magnetic pump replaces the 
ordinary rotary motor arid pump mech- 
anism in a refrigeration system just devel- 
oped. The unit is lightweight, quiet, and 
may be marketed at a 33 percent reduction 
tinder present prices, Kadio tubes control 
the current. The pump consists of two 
opposed compression chambers and a cen- 
tral double -headed piston. Each chamber 
is alternately polarized by utilizing the 
characteristics of alternating current, the 
effect being to drive the piston back and 
forth between the chambers. The pump is 
capable of 3,600 strokes per minute, and 
freezing speed can be varied at will. 

.mi — 



Three-Inch Glass on Warplanes 
Stops Fifty-Caliber Bullets 



Tests of safely glass three inches thick, 
designed for protection of pilots and gun- 
ners in vjarplanes, prove it, will stop even 

^ ,<J Zjut- — 



6*4. H~ j.£bbtou 

the heavy toilets of .50-caliber machine p 
gung fired.it right angles from 100 yards , 
away. Two-inch glass of the same type 
will stop bullets of the ordinary rifle- 
caliber machine guns. The heaviest bullet £ 
shatters and powders the glass at the pointy* 
of impact but fails to penetrate it. Since 
windshields and turrets on airplanes are >* 
always streamlined and present a sloping 1 
front io the enemy bullet, thinner glass 
than that tested nearly always would offer 
sufficient protection. 

6 ^ — 

Adjustable Sprinkler Limits Water 



n> 



Within Area Desired 





Finger-tip control for both the distance ^ 
and amount of water is provided by an^l^ 
automatic lawn sprinkler now on the raarA' 
kct. By turning a plastic button located^ 
on the sprinkler head, the position of the ( 
nozzle arms may bo adjusted' to cover any' 
area from 5 to 50 feet in diameter, and the 
openings in the arms may he changed te 
govern the quantity of spray. Whether 1 ' 
pet for large or small circles, the spray is' 5 " 
always broken up by revolving arms to ii 
provide^ rainlika shower. 



Hal (Drtlral pcrmili, ipmyir to be »l fur any 
infer vp l(i 50 fact. BoHbjn, ififayer in action 
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Motorcycle Pump Pours a Torrent on Flames 





Motorcycle pumper or left, equipped with a V-B engine, feeds 5 00 gallons of water per minute into Hdib 
linei. At right, Bot+tm fire Rghl&r* man a. llnfr of r>GliIet Jn a teft of small trailer Ond mOlorcy<]« pumpers 



m O lino or nutlet jn a feyl al 

(Pi A^ - L&C JSlA 

Borrowing an idea from the " ^smokc capacity r 
eaters’* of London, who fight fncendiary 
flames with small mobile pumping units 
strategically distributed throughout the 



city, the Boston fire department recently 
dcmonstrateS^severai — port^Me pumpers 
capable of pouring a tor, rep t of . water. One 
of them *was a motorcycle unit carrying 
hose lines and using an eight- cylinder en- 
gine to deliver 500 gallons of water per 
minute. Others were pumpers of larger 



capacity mounted on trailers or small 
trucks* In one test, three pumps drove 
2.572 gallons per minute through fourteen 
hose lines. In London similar small units, 
which can be ha tiled by any automobile or 
taxicab in emergency, proved able to rush 
fire-fighting equipment to the scene of a 
fire in u few minutes, going around bomb 
craters or traffic jams that would stop 
large trucks. Boston has ordered four 600- 
gallon auxiliary pumps for emergency use. 



p Q|F ^Latest Uniforms 

J Members of the crack 
hew 501st Parachute Bat- 
training at Fort 
Ga^ hav^ been 
new uni- 
rms, plastic helmets, 
and shoes with inner soles 
of sponge rubber to ab- 
sorb the shock of landing. 
The suits are in one piece,, 
made from snagproof 
olive drab material, and 
are liberally furnished 
with pockets sealed with 
slide fasteners. 



dNcw York led the states 
in passenger automobiles 
registered in 1940 with 
2,332,008, California fol- 
lowing with 2,374,507. 

3/t k i Pj2. t 3 



Here ore Uncle Sam's 



£, -L i-i_ 

own pcxrpchutiitSj clothed m rmw type unifenn! 
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AbflvP, thsrry-lhree cubit-yard Bucyrus-Erte stripper opera ling in 
n Indiana surf tree t^iaL mine, Below, 52 men ti on ding in heavy 
uly stripping dipper diHmuistrcjln fi^u of the huge machine- 



l^VEH since ibe first member 
A J or the human race attained 
sufficient intelligence to realize 
he could dig faster with a clam^ 
shell than he could with his fin- 
gers,, mankind has bes?A striving 
to increase the strength, of the 
comparatively feeble arms and 
legs with which nature endowed 
the species- 

For example, Leonardo da 
Vinci in 1514 sketched a prac- 
tical machine for underwater 
excavation and wrote detailed 
instructions for its operation. It 
was so mechanically ingenious 
that when someone placed 
da Vinci's plans for an excavator T 
together with sketches and mod- 
els o£ some of his other neglected 
inventions on display m New 
York City recently , thousands of 
people were surprised that ma- 
chines they had known to be so 
new were based on ideas they 
had never suspected to be so old. 

But it was not until 1837 that 
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ROBOTS of METAL 





Abcvti, child drng-s- ley up for campa man 



rcboli P a 



t?ylTiern Pn 



with onn nf 



was the railroad type shovel which dtps 
very much like the one now used to excavate for 
basefneiftS and" faimdaiidns* *sThe dragline, which 
digs with a bucket drawn toward the machine, soon 
followed, and machine -age man continued to free 
himself from the limitations of his arms and legs at 
a breath-taking pace, devising thousands of labor- 
saving mechanisms and immediately making them 
bigger and better. When he could make them no 
better, he kept on making them bigger. 

Today, because of the demand for fool steel and 
machine specialists in national defense production, 
it seems unlikely that for some years, at least, any- 
one will attempt to produce larger digging ma- 
chines than those recently put to work in the sur- 
face coal mines and quarries of the United States. 

The huge dippers of these excavators, used to 
strip soil from seams of coal or rock, scoop as much 

, , * 
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* * anyone thought of con- 

structing a mechanical ex- 
cavator which is nothing 

* more than a robot arm op- 
erating a robot hand. Pat- 
ented in America in 1839, it 

^ attracted a lot of attention 
with its clumsy central 
mast of iron supporting a 
■ crane which lif ted a bucket 
■ after it had been filled by a 
■r series of jerks from chains 
<' controlled through tem- 
peramental clutches and 
* powered by a wheezy 
m steam engine. 

Then ir^lSBO an improved 
machine was invented. This 

Batow, man Standing beiide 
1,01 3 ,000-pound if coin drop barn- 
in airplane manufacture 



^ft 



V ! H y 



r 




more than HO feet, dump 75 
feet In the air and dig at a 
height of more than 95 feet. 

So perfectly are they bal- 
anced that if one or two of the 
four caterpillar traction units 
settles In soft soil* a unique 
mercury control system' 
causes four huge hydraulic 
jacks to level the ,2, 500, 000* 
pound machine instantly. And 
one little man seated at eled^T, 
trie controls as simple as those > 
on your automobile operates * 
the giant robot shovel, so ^ 
large that the dipper alone' 
will accommodate 52 men/ ; 
standing comfortably close, 

Nor will the 250- foot arm- - 
like booms of the newest typfr ■ 
dragline excavators with their 

Bulow, huge eleclric shovel mokes 
workmen look like 



pygmies 



Ahciyd/ Amaricon revolver type cforrkk hai?^ng mole- 
rial from which Its own rood beef is man u Factored., u 
construe fclori rrritl^ over a ilreoni 



us 35 cubic yards of dirt at a single upward 
swing. The booms on these gargantuan 
machines exceed 100 feet. The handles on 
the shovels range over 70 feet, which it a 
far cry from the prehistoric man and his 
■clam-shell. These excavators can reach out 

Below, huge six-foot plo^buill I a bring up rich pc@t 
seil buried in Hood »nd> ■ 
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500-foot carry be mcr"ease3 much 
in size right away. Their great, 
rectangular “feet" which look like 
pontoons and permit them to walk 
across soft soil without sinking, 
have probably reached a tempo- 
rary maximum size which is ap- 
proximately that of a speedboat. 

The conveyor is another of 
man's robots employing steel to 
perform both the supporting func- 
tion of the arms and the transpor- 
tation function of the legs. The 
newest convey or, having reached 
a total length of 8-6 miles, is not 
likely to be exceeded by any such 
machine to be built anywhere in 
the world during the next few 
years. Its purpose is to move sand, 
gravel and stones for the con- 
struction of Shasta Dam. More 
jihan trbughing idlers 



&C f M 



tractor and icrapbr 
making counly rood cort^frudfci&rt 

rotating m TiSS ball bear- 1 

mgs support 20 miles of 36- inch, 
six-ply belting which involves the 
use of 500,000 pounds of cotton 
and a million pounds of rubber. 

It took mankind a long time to 
develop the hammer and anvil tqf 
a point where the village smithy 
was extolled in verse and song anrl 
it is likely to be some time again 
before many such robots are fash- 
ioned much larger than the 1,023,- ■ 
000- pound steam drop hammer 
that recently was manufactured 
in the United States for a French 
corporation. The falling hammer 
section weighs 35,000 pounds. The 
anvil weighs 762,000 poLEndsn 



[Continued to pag& 16?) 
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Small Working Gas Engine 



This liny gaiolino *ng*ne has lank holding I wo drop* 
F flf gmojine and makot 10,000 revolutloni p^r mm ole 









Special tools had to he built for machine 
mg parts used in the construction of a tiny 
valve-and-piston type gasoline engine that 
runs three hours on an eyedropper of gas- 
oline. Fuel is fed through an opening 
1/1,000-inch in diameter. Built by Ray 
Arden, of Baldwin,, Long Island, N. Y,, the 
. power plahtrh&s a tank holding two drops 
^ of gasoline and is capable of making 10,000 
O revolutions per minute. 

/a 3 S': 

Homemade Electric Motorcycle 
Runs for Half Cent a Mile 

.* Cheap operation is claimed for an eke- 
trie motorcycle made from spare parts 



? 



Buttery-optralfd mol&rtytl^ runs 30 milps “hour 
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a $/j to US&&4, My. 

mounTea o^t anoSf1[ranfe , 1 A ^^horsepow- 
er, 12- volt motor, driven by two six -volt 
batteries housed in a case in front of the 
motor, supplies the power. Batteries arc 
charged, without removing them from the 
case, at 2-Vz amperes for four hours, four 
days a week, which will run the vehicle 
25 miles. The cost is computed by the op- 
erator to be less than a ha If- cent a mile, at 
a speed of 30 miles an hour. As there is no 
clutch, the motorcycle starts traveling as 
soon as the switch, operated by foot pedal, 
is turned on. The brake pedal is on the 
osite sijle, 

^ ^ ~ 

Refutable Eraser Feeds Rubber 
As It Wears Down. 





Diagram*., uppnc 1 Uft end center r ibow how rubber w 
hooks d within bolder. Right, il It be Id liko pencil 



Made in the form of a mechanical pencil, 
a long “lasting eraser is re tillable and the 
rubber may be propelled outward as it is 

vt* riWaj ( i 



worn down. Refills are made either of 
rubber or of mineral fibers. The latter 
type is especially useful for making eras- 
ures on tracing cloth t as well as for other 
delicate abrasive tasks as in cleaning and 
polishing. 



fSee index, page 4-A, to find where to buy 
articles described in this magazine. Say 
you saw it in Popular Mechanics. 
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Carvings Copied in Plastic Wood With Dies 



Duplicates of hand 
carvings can he made in 
any number with the aid 
of lead molds made from 
the originals by a Chicago 
concern, Carvers can 
send their favorite ash 
trays, statuettes and oth- 
er handiwork to the firm 
where lead is poured 
around the article to 
make a mold that may be 
Used in turning out hun- 
dreds of copies, using 

Fern Is of carved in wood by 
hand is- a sod to male* a fray 



A have, lead mold af bead, first carved Out of Duplicate of fern, above, was- formed by pressing Plastic 
wood, h good for thousands of plastic copies Wood inlo lead casting made from ihe original 



Plastic Wood as the molding material. It 
lakes but a few minutes for the Plastic 
Wood to harden after it has been put- into 
the mold and pressed out. Colors may be 



added to the finighe 



piece to make it even 



more attractive, in some cases, than the 
original. The molds and the plastic ma- 
terial are not expensive. For a small in- 
vestment wood carvers can share their 
finest work with friends, or oven sell it. 



^Demountable* Rims for Sun Glasses Permit Lenses To Be Changed 




Sim glasses now available have interchangeable rims so the 
wearer may change the color or density of the lenses whenever 
desired, in order to match the mood + attire, condition of weather, 
or to subdue glare. Thus wilh one pair of spectacles, the pur- 
chaser can obtain a_s many different lenses as he may wish r The 
‘"demountable" rims come in sets, each set containing glasses 
of a different color or an li- glare value- - r 
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TRAIN your DOG 




Abo™, the first vtep in 
training o dag to he a 
gentleman: leach him to 
com* a i call. Tie a rope 
to I he cellar 1 , it&p 15 ar 
SO feet away, and pull 
firmly oi you give ihe 
command rr Cei ne here^ 



Teaching the dag to 
Hl hee1/ r left, wait him 
along a wa3l Or fence and 
keep him in petition wil h 

leaih Or kitee„ repeating 

thi command ^Heel" 



By 

R. DeWitt Miller 



benefit of if cir companions, 
cause the average man has 
how to teach his dog to be a gentleman, 
"Training a dog to understand the few 
basic truths on which canine character 
built is really simpIe ^ ,, .says Spitz, “Yet 
you don't train your dog in these funda- 
mentals, he's likely to become a cross be- 
tween a nuisance and a criminal*" 

From here on we'll let Spitz take over. 
The methods outlined in this article are so 



l^VERY DOG should be a gentleman. 

That is the theme on which Carl Spitz, 
Hollywood's ace dog trainer, has concen- 
trated for 15 years. For although Spitz, 
who is head of (he world-famous Holly- 
wood Dog Training School, can teach dogs 
to do almost unbelievable things on the 
screen, his great purpose in life is to train 
■the American public how to train their 
*dogs, He believes the average American 
land the average dog are losing half the 







5 i rtcr dogs diiLifcc fa l&uth metaf, the dog movie acfcr nbdvt 
was laughl la Turn o doorknob by covering ih& knob with p 
lennh ball* one of the dotj # * fomilicr pb^hingt 



RIGHT 



fundamental that Spits uses them as Lbe basis for 
instruction of his dog actors, Toto, the woolly 
mongrel in (4 The Wizard of 0 z,” Buck, the St, 
Bernard in the "Call of the Wild, 1 * and a hundred 
other movie dogs went through the same course. 
But to start with your puppy. . . The average 
person eventually succeeds in house-breaking a 
puppy and teaching it not to chew the piano, but 



Save your dag from pmiGning by teaching him not to touch 
stray food. Bait p fnw small mooiatraps orayrtd iht yard 
with meat (bolow}. to make him sit dawn (righO uio p 
J ' r tan0 ,iH grip, don't pM»h dawn with flat of thq- hand 
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Ufld iho d&g OvOt e hwrdl* with thfl command ' J Dvflf M to teach the jump 



he wastes a lot of lime doing it. The chief 
cause of this is the tendency to allow a 
puppy the freedom of the house, 

“A puppy/’ according to Spit^ “should 
ho placed at once in a suitable dog box." 
The size depends on the puppy p but a 
standard dog crate is about two by two by 
three feet. The puppy should remain con- 
stantly in this box when he is in the house- 
At least four times a day he should be let 
out in the yard. As any dog will tend to 
keep his immediate surroundings clean, 
the puppy will form the habit of not dirty- 
ing his box. Moreover, keep^ 
ing him confined to the box 
will prevent his world be- 
coming too complex. Con- 
finement should be kept up 
for about two weeks, or un- 
til the puppy is clean in the 
box. He should then be 
gradually accustomed to 
larger surroundings. 

It is not, however, advis- 
able to begin further train- 
ing of a dog before he is 
eight months old. 

Of all the lessons a dog 
must be taught, the most 
important is to come at call. 

Tills should be taught with 
the aid of a long rope at- 
tached to the collar. Stand 
IS or 20 feet from the dog, 
and pull firmly on the rope, 



at the same time com- 
manding “Come here!” 
Never change the word- 
ing of the command. That 
would be confusing. Al- 
ways use a long rope: the 
dog must be taught to 
come from a considerable 
distance. After he begins 
to get the idea, take the 
rope off and call him. If 
he does not come at once, 
immediately use the rope 
again. This lesson should 
consume about 15 minutes 
a day. It must be learned 
thoroughly before more 
elaborate training is be- 
gun. Half the problems of 
dog owners would be 
solved if their dogs had 
been taught to come at 
call anywhere, at any 
time, irrespective of what the dog wanted 
to do at the moment. 

The second great failing of the average 
dog is the habit of eating stray food. 
Countless dogs are poisoned because of 
this habit, yet it is one of the simplest to 
break. Bait several mousetraps with meat, 
and place them about the yard. After his 
nose has been nipped a few times, he’ll 
leave stray food alone. A small mousetrap 
will not harm a dog. 

The next step is to teach your dog to 
walk beside you, at “heel.” This is the first 



Carl Spill, Hollywood dog Iwinir, umi ihit tel to I rain ranine acton; 
it tnclvdil every etienlial element of a haute or (Irnl 



74 



POPULAR MECHANICS 





^ I a t 7 




WRONG 



RIGHT 



Trainer hold* dog't rear quarter* 

(fewn and pulk front logs for- 
wOrd as Tie commands "Down" 

real test of a dog gentle- 
man, A dog who tugs on 
his leash is neither a gen- 
tleman nor a pleasant 
companion. When leach- 
ing a dog to “hcel + ” select 
a place near a wall or 
fence. Walk with the dog 
on your left side! between 
you and the wall. The dog 
should be on a leash. In 
fact, a leash should al- 
ways be used in any basic 
training. 

As soon as you begin to 
walk, the dog will either 
run ahead, or lag. If he 
stays behind, pull him forward with the 
leash. If he darts forward, push him with 
your knee against the wall or fence. Thus 
the dog learns to walk just even with your 
left fooL After this lesson is thoroughly 
taught, the leash should dangle loosely 
when you are walking Ihe dog. A stroll 
then becomes a pleasure, rather than an 
athletic contest. 

The next lesson is to "Sit !' 7 Never use 
the command, u Sit down!"; the dog may 
(Caflilfiued la page 1 701 



fi.*n 






Teaching the dag te "Stcy”' (fight), tors Ik Dffli/nrf him 
repealing the commend; if he moves r farce him back, 
again repealing Ihe order. Always usu Iht leach 



frrl&W, right pnd wrfing wayi gif forcing maurh open. 
Wrap hand around nose, forcing fingers and ihumb in 
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Skier Talks to Radio Audience ii 



Carrying a iSflOT^-rvaJy^ansnViUer as he 
soared through the air in what proved to 
be a record jump at Lake Placid, 

Torger Tc iklg* ch ampion ski jumper 
scribed hiss experiences to a nation -wine 
radio audience. The microphone was fas- 
tened to a baseball catcher's mask which, 
wore, while strapped to his back was 
portable radio set. His words, picked 
y a more powerful set at the bottom 
of the slide, were relayed to Lake Placid 
Village, from there they were sent over a 
telephone wire to radio station WGY, 
Schenectady, and then broadcast over a 
coast -lo-cdast network. In the leap which 
he broadcast! Tokle set a new hill record 
of 243 feet for the Olympic jump. 



Hi n 



Sklur Fflitrd for enbsvt r h 

wired fer sound wish short-wave 
radio IcpinSmiHflr itrappact fO Kit 
bock and micro phone on wire mask 



Right, eom« rn euutjhl | ; umper in 

mid-air bt h« broadcast tb rtatidn- 

wido listeners a deicription of rec- 
ord leap while it was to the making 

c h(o 

Electric File Lifts Desired Card When Keys Are Pressed 




Pressing the first four letters of a cus- 
tomer’s name on the keyboard of an elec- 
tric card- file selector turns up the cus- 
tomer’s card from the tray regardless of its 
position in the file. One selector may be 
used with any number of card trays. For 
instance, to find John Brown’s card, the 
clerk would place the tray in the selector 
and press keys labeled “J," “B,” "R,” and 
“Q.’\ The card will bob up immediately, 
pulled out of position by energized mag- 
nets at the side of the selector. All the 
other cards are kept from bobbing up by 
means of four of the thirty metal rods 
lying parallel in the bottom of the selector 
which were raised when the keys were 



Arrow points to card raided In fit* by prilling keys 
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struck, the four rods fit- 
ting snugly in slits be- 
tween tabs at the bottom 
of the cards, John Brown’s 
card was free to fly against 
the magnets because tabs 
to the left of the four slits 
corresponding to rods 
controlled by keys, J, B, 
K, and O had been clipped 
ufT when the card was 
originally coded for filing. 
In the same manner any 
other card in the file can 
be located by pressing the 
selector keys correspond- 
ing to its code letters, 

&) Id 

Gas Tank for Plane 
Rocked, in 'Cradle' 
To Test Strength 

Before self -sealing gas- 
oline tanks are placed on 
military airplanes, they 
are given a thorough test- 
ing, part of which consists 
of rocking them in a large 
era die like machine devel- 
oped by B. F. Goodrielv- 
Co. P of Akron’ 0. As the 
deviCETOlcillatcs with the 
tank mounted inside, 
measurements are made 
of the stresses and strains 
it endures. 



Mobile Electric Workshop 
Helps Build New Combines 




Welder working at bench m&d# bv hwedn^tailggl* behind tun bile shop 

fov n- 

When the caravan of International Harvester s e^pori- 
mental combines took to the fields for tests tFnTFUrHt wv? 
accompanied by its own machine shop on wheels, equipped 
to make changes in various working parts as the tests pro- 
ceeded. The workshop is outfitted with welding apparatus * 
several electric tools and lights operated by current from 
two generators which, in turn, are connected to the motor 
truck engine through a power takeoff. When the tailgate is 
dropped to horizontal position it forms a convenient work- 
bench with d vise at- 




5 e If-* Baling gas tanks for wGrpIcn&t are letted by racking in thti c rad It 



taeheeb Hinged side pan- 
els cover a large cabinet 
with space for tools and 
bins for bolts, rivets, nuts 
and other accessories. 
These panels, when 
raised, also provide shade 
in the daytime for work- 
men, The combines are 
worked with crops of all 
sorts and in many parts of 
the country. When faults 
or weaknesses are spotted 
during the field trials, the 
offending parts are 
changed or redesigned. 
Thus, before they are put 
into commercial produc- 
tion, the combines go 
through nature’s own 
proving ground. 
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DEFYING the PACIFIC 




i 




* 



By Captain Charles A. Borden 

CJAN FRANCISCO Bay skippers said it couldn^t 
be done— sailing across the Pacific in “Confu- 
cius,” one of the smallest seagoing beats in the 
world* But my wife + Rosalie, and I already have 
proved them to bo at least partly wrong, for weV 
reached Honolulu on our globo-c iv cling voyage* 
Confucius is 17 feet over-alb 14% feet long at the 
waterline and a six-foot beam. It is a Marconi- 
rigged sloop which we built in Hong Kong, China, 



-Checking portion and 
m on d«ng, toil* in dG&d 
calm after the iterm 



IL 



Above, itonding gu* ip Monterey <rt 

beginning of the long voyage 

L(ft r tha skipper Ond Eqiolie in midst of cra- 
I citing c mu Nig on aboard dJ Confuciui' d 
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i n a SAILBOAT 





Above, up ihe liny crafr't most 
goes the skipper 

of teak and camphor wood. 
In the cabin are two com- 
fortable ^bi-foot bunks, a 
pot, pan, and stormproof 
stoves. 

Our gnlley consists of a 
drawer lour feet long that 
extends out and under 
the cockpit seat. It con- 
tains besides three small 
kerosene stoves 1 spices, 
olive oil. matches in a 
glass jar t and five days 
supplies which we re- 
plenish as required from 
our main stores kept un- 
der the bunks, under th£ 
floorboards and aft under 
the watertight seJf-bail- 
ing cockpit. All of our 
canned goods are marked 
with a key number with a 
waterproof crayon so in 
case bilge water washes 
the labels off we know 
what we are opening. 

Each stove takes up 
eight inches of the drawer 
which is asbestos lined. 
Plumbers tape extends 

(Continued la page 107) 



Two axlrtvnti in Pacific "ships' 1 — a big liner and the 17-faol 
lailbenL This photo wO$ mopped at Honolulu 
B-ftlow, Rosalie and the skipper taking and checking marididn 
rime sight. InitrLimenti were homemade or secondhand 
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Artillery Range * Suicide Squad* Blasts ‘Duds* 




Risking tbqir lives daily tracking down 
and blowing up im exploded shells on the 
artillery range at Fort Benujn^Ga., is the 
work of Lieut. Jesse D. Wadsworth and his 



‘'suicide squad’ 11 of six men. These unsung 
heroes ride out each morning in search of 
faulty shells, and whenever one is found 
they go into action. In preparing the 
“duds" for explosion, the men 
carefully dig up the ground around 
the shell, place dynamite in the 
hole, pack it with loose earth, and 
attach fuses to the dynamite. 
When all is in readiness, they re- 
turn to the truck and start the en- 
gine, as a rule leaving Lieut, 
Wadsworth to light the fuses and 
make a dash for the truck. The 
fuses take 15 minutes to burn, but 
in this hazardous task anything 
can happen, The expansion pro- 
gram at Fort Benning has uncov- 
ered hundreds of these un explod- 
ed shells, some of which have lain 
as long as 15 years in remote parts 
of the artillery reservation. 

T*h - — 

Liquid Oxygen for Planes 
Seen as High-Flying Aid 



Liquid oxygen for high -altitude 
flying* replacing the large tanks of* 
gaseous oxygen kept under high?, 
pressure, may mean increased^ 
safety for the pilot, greater ma^ ‘ 
non ver ability, and added arma- 
ment for the ship, because of thc v 
lower pressure used In storage^ 
and the reduced weight and size'* 
of the tank required. In qommer-^ 
cial fly mg, more space for passen- * 
gers or cargo could be provided, 
according to Prof. Jq^m Akermarr 
of the University ofM innesofaT^ 
where tfie unit" wa^Tcl e veToped. 
The now apparatus consists of a 
tank containing the liquid oxygen, 
enclosed within a large tank con- 
taining gaseous oxygen at about 
80 pounds pressure. This com- 
pares with 1,800 pounds pressure 
under present methods, which 
presents the danger of explosion 
in the event it is struck by a bul- 
let* As the gas escapes, the pres- 
sure is lowered, and then auto^ 
maficaUy the liquid oxygen is 
squirted into the enveloping tank, 
to become a gas by 4 ‘boiling? 



■ f p ■ vvv- ■■ 

'‘Suicide squad' 1 ' members (tap) get ready Ed fa I pit untippfaded 
sh*ll, rwn for and (bottom} "dud JI blows up 
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Paddleboard Launched in Cradle, by Guards 

Paddleboardscaibe V 

launched or lifted from 

the water by using a £ ^ — - - — . m 

winch like one installed ^ s »■ - — " 3 ^ 

at Santa Monica, Calif- 
The launching device \ 
saves labor for lifeguards 

who have charge of lock- SB ^ fl 

ers on the pier where the ' J J ^ 

paddleboards are stored. — . y \^9B , ■ 



Beoch guards, using winch, 
rank* «Qiy the- task of low- 
iring paddlebuardt into 
watar r e-ven with passenger 
aboard. Boards arm- lifted 
in same way 



on ; Raft 'Swims’ Across Rivers 

Among the accomplish- 
ments of the army + s now 
midget scout car is that 
of ^swimming," when it is 
properly mounted on a 
raft, Constr uc ting t he raf i 
.- of empty gasoline drums 

and planking 1 soldiers 
place the car so specially 
tfv __ designed paddles attached 

to the rear wheels can 
jjfep P us ^ t ^ e craft along at 

two miles an hour. 



Rear wheels, with paddles at- 
tached, kick up wafer as 
midget car prapvU 
□crass river on a raft. Its 
iptfrd k two mites per hour 



oat Uses Single Blade to Reduce Drag 



Auxiliary Propeller for Sail 

To4e<m ce^rVgron the sailboat, 
pc Her with one blade instead of two has 
been installed for auxiliary power. This 
design permits the propeller to be turned 
up behind tho skeg when sailing. Although 
one boat that uses the single -blade pro- 
peller is unusually light* no vibration is 
noticed when the motor is in operation. 



Singls blade of propeller may bo turned up- 
ward behind skeg, thus reducing the drag 
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Ififti large type uf vent lifting fan that ha* adjustable- pitch blades Id fake care oF different air loads. 
KigMr rtVftbing bbwtr cage that lakes place of moving fan blade* in many cooling tyttemt 



canvas cr ^heh 

■y.LTAI HrXJD 



FAN WITH 
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END 
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supporting 
UG4 tUlLT 
Out i$<m 
CQtUAAN 



IRON BARS 
OR EQU'V- 
*LtNT TO 
SUPPORT IfF 
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Mlp PAN 



V/ABTF WAUB HOM 



air FNTr ring 
at Borrow 

DRAWN UP 
iMp Qvi CNT& 
*oow tr pan 



t_J AVE you ever shivered while standing 
near a large window in the winter 
time, though the window was dosed and 
the air inside the room was warm? 

If you have, you experienced the phe- 
nomenon called radiant cooling. You can 
be uncomfortably chilly in a room where 
the thermometer reads 70 degrees or more, 
if the walls and windows are cold. Your 
body loses heat by radiation to surfaces 
that are cooler than itself. This fact has 
been made the basis of research that seeks 
a new way to defeat summer heat. 

Men who arc studying radiant cooling 
and heating say that r by metos of it you 
can remain cool in summer temperatures 
of 90 degrees or stay warm in winter with 
the windows open. The idea is to control 
the temperatures of the surfaces that sur- 
round you instead of the temperature of 
the air. Such panel cooling has shown its 
worth in a Grand Rapids, Mich., hospital 
where surgeons remain perfectly comfort- 
able at a temperature of 92 degrees accom- 
panied by high humidity. Heat from their 
bodies radiates to two black 3 by IS^foot 





This diagram show* principal feature* of cm ice 
coof*r for 1 gift-room tooling 



absorption panels in the walls. These pan- 

els are kept chilled by hidden pipes that 
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BEAT the HEAT 



circulate? water at 40 de- 
grees, Troughs along the 
bottoms of the panels col- 
lect the moisture that 
condenses on the surfaces. 
In the winter, hot water 
in the pipes keeps the 
panels warm and thus 
warms by radiation, oc- 
cupants of the room. 

Experts of mechanical 
weather can’t agree on the 
future of radiant heating 
and cooling; although it 
appears to have a place 
at least as an adjunct to 
other methods of air con- 
ditioning. 

Big strides in air condi- 
tioning have been made 
in the last few years but 
even at $1 ? 000, the cost of 





Mein circulating fen tif *moll evGp&rotivt to&l£l- + Eelcw f 
af ways in which evnpflraliv-e cC tilers mery “be in eta! led 

rig hi) in tha henrie, ilia eHice and ihe shop 







mechanical refrigeration 
for the average home is 
beyond the ordinary 
purse. To cut operating 
coats, some mechanical 
cooling systems operate 
only part of the time, cir- 
culating fresh air through 
the rooms at night p using 
cold water for cooling 
during the morning 
hours, and switching over 
to mechanical refrigera- 
tion to combat the peak 
afternoon temperatures. 
At the University of 
Illinois’ research resi- 
dence an air- conditioning 
system is being studied 
that first dehumidified the 
incoming fresh warm air ? 



Belfiw, leaking dttwri Snip ptiFttiblc fcVCiji&rCitivc Cti tiler, The cEc ci- 

ark fen draws tifr through teturottd curved wait ef tHctfcior end 
blows the cooled air out into the room 
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taitalling tih foil cibav# ceiling &f new home to 
form ihield egamst high tvmp«rti1iiiti And to 
prevent Hot qtlie sir from' entering roam below 



Above, various fryp« of blades used on special- 
purpose cooling Hint 

below, haw a into II evoporctlrvo coaler may her 
attached la window opening of room 






WATFfi 



HEGU-i A rrsC 



VAlVf 



Fan Dha^ 



OUl-jlUL ^iH 



through r?c 



CEL5IOP A*D 



INI!:- ROOM 



PETCOC^S ft*. 
EH^I&uilHG 
Vfc > rtB TO 
fufltSKO* tad 



window -OpenimG 
DC JlftC€C u* tO 
P*{w£h 1 waQm 

A:k FPDM 

E-Acr»>Kj aha 



coals it by the evaporation of water, and 
then circulates the cooled air through the 
registers of the home heating system. Even 
this system runs into the stumbling block 
of costs: “It isn't the heat, it’s the humid- 
ity J* A dry atmosphere is much more 
comfortable than a moist atmosphere at 
the same temperature, but so far no inex- 
pensive way to remove moisture from the 
air has been found. Silica gel, calcium 
chloride and several other chemical com- 
pounds readily absorb water from the air 
but once loaded with water they must be 
dried out before being used again. 

In the meantime, how are you going to 
keep cool this summer? One big aid that 
hasn't always been used properly is attic 
ventilation. On a hot day t dead air in the 
attic may attain a temperature of ISO de- 
grees and this heat radiates into the rooms 
below. A large attic fan with enough roof 
ventilation to permit positive air circula- 
tion will carry this heat load away. Every- 
one knows how much cooler it is to drive 
a car with the Windows lowered to admit a 
breeze than it is to sit in the same car, 
parked in the sun, with the windows dosed. 
This comparison illustrates the value of 
attic ventilation* The main thing is to use 
a large fan, ordinarily one of around three 
feet in diameter. If you have stairs leading 
up to the attic and down to the cellar, try 
keeping the doors open with all the out- 
side doors and windows closed while tho 
attic fan is going. 

Even without a fan in the attic you can 
keep die house relatively cool by providing 



fAC- Of 
EktftSKM 
mFLD 1*1 Pl*CE 
fev scsefn: 



l*V 



84 



POPULAR MECHANICS 



*76. 







plenty of ventilation under the 
caves, keeping all windows open 
at night so that the interior of the 
house can cool off. and keeping ■ 
the windows closed all morning to 
prevent the heat from getting in. 
Awnings outside the windows 
keep out a lot more heat than do ' 
interior shades. A white or light- 
colored roof reflects heat instead 
of absorbing it and some of the 
new insulation materials, placed 
in the upper ceiling* serve to 
out summer heat just as we 
they keep heat in during winter. 

Unless you live In a very humid 
part of the country you might try 
an evaporative cooler that you 
rfiSy" either make or buy. These" - 
li hay coolers” got their start in the 
dry desert regions of the south- 
west and for years it was assumed^ 
that they would w T ork only in the 
desert. Although they are most 
satisfactory in dry climates they 
are being used successfully in 
many parts of the country. These 
coolers use an electric fan to pull 
fresh outside air through a thick 
screen or pad of moist excelsior or 
other material and to circulate this 
cooled air through a room. On a 
hot day such an evaporative cool- 
er will reduce the room tempera- 
ture 15 degrees or more, at the 
same time increasing the humid- 
ity, In humid climates it ts im- 
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Asbestos'Clad Rescue Squads 
Wiillc Through Flames 



Flamti and gas fumes do not sl-frp tliPlfl hnrdjf rescuers. Suit a I 
left is made cf a*besloi; r!ght r new type "hraather" mmk 
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port-ant to leave a window partly 
dpcn. r opposite the cooler, so that 
the irfoist£hed air may circulate 
out of the room. Occasionally the 
increase in humidity becomes ob- 
jectionably high, at which times 
the water to the cooling pad 
should be shut oil and the fan left 
on to provide the cooling benefit 
of air circulation alone, 

Water evaporation is also the 
principle in a number of car cool- 
ers that keep the temperature 
"down as long as the car is moving. 

Portable room coolers that are 
enclosed in attractive metal cases 
and that need to be attached only 
to the electrical system of the 
home are on the market. Such 
coolers contain their own water 

(Continued la pag* 169) 
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Emergency squads of police and fire departments 
at Rock Island, 111., keep asbestos suits in readiness 
so they may enter burning buildings to rescue 
trapped persons. The garments are of new design. 

The men also wear a new type “breather" gas mask 
to guard against inhaling poisonous vapors. 

J n a-# 
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Lamp Socket Mounted by Suction Cup 

Clings to Smooth Surfaces ^ 

Fastened to file, glass or ^ 

other smooth surfaces by ' 

means of a substantial vac- m ^ W XJ 

Hum cup 1 an electric light 
socket is useful for show- 
cases and glass- door clos- 
ets in the home or in stores. 

The large vacuum cup 
stays in place indefinitely. 

A reflector on the bulb casts the light inward- The 
cord may be strung to the nearest wall outlet. 
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Water-Going Bike on Pontoons 
^ • Useful for Fisherman 
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Germ- Killing Mist Sterilizes Air 
Without Affecting Humans 

An odorless, unnoticcable mist of prop- 
ylene glycol, sprayed into the air, will kill 
many disease germs, according to research 
workers at University of Chic a go, Medic at 
ScKool who developed the process. Al- 
though extensive studies are yet to be 

the 
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Fisherman's boat made by mounting bityel* Dn IWD panloan* hortdi 

fna ID bandit rod, Borrom h diagram shows construe! ion of the water bike 

Mounting a bicycle on pontoons and hooking the sprocket 
to a propeller resulted in a. foot-powered boat that is used, 
for fishing tn-Qupj ee Gardens, near Tampa, Fla, Fishermen 
find that it solves the problem of fishing 
alone by relieving them of handling oars 
while using the rod. The water bike was 
assembled by erecting the frame of a girl’s 
bicycle on a platform between two pon- 
toons and using a rubber hose to couple 
two parts of the propeller shaft which is 
driven by a worm gear attached to the 
second sprocket* 



Only a screwdriver 1 
needed to install a simple^ 
safety latch that fits near- 
ly all doors and hinge^ 
windows, needs no keyfr o 
and is locked on the in- 
side, It is claimed that^a 
the latch cannot bey^ 
picked, opened by a mas--kr* 
ter key or unlatched froifpx^, 
the outside. Without un- 
locking It, the door or 
window may be 
partly for ventilation* 
the housewife may taJ 
safe peek at callers 
unlatching the door 
admit them. 



made, tests thus far have sho 
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Top, \anh tatfctd v/rfh daor tkvt; Motor, latch in un- 
locked position; bottom, door lacked partly 4ptn 
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method works when 
mist is sprayed into germ- 
ladcn air, such as that re- 
sulting from a cough or 
sneeze. Since the chcm-irSj 
ical is said to have 
effects on humans in 
quantities used, its appli 
cation in sickrooms, 
raid shelters, schools, fac 
tories and the like 
cut down, or prevent 
tirely, the spread of ccr- 
tain airrbome diseases. 
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Latch for WindoWs.>^‘ 
Or Doors Allows 
Partial Opening 
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Three- Wheel Motorcycle 



Three -wheel mofUrCyde, 

rlghl, r-cisily rides ikrGughi 

scrub and young ^pp- 
lingi "wishbone" 

lowered 1c held from 
wheel In straight line. 
Boot to righl of huntei 1 , 
lower right, keeps shot- 
gun in quick reach 



Logs of ;i lug isi a hunting accident did 
not deter M, O. Deveis tu Dayton, O,, from 
continuing his favorite sport, He sought 
the aid of a Harley-Davijdson representa- 
tive in rebuilding a motorcycle that would 
enable him to rove through fields. Decid- 
ing that a three-wheeler was needed, they 
first reduced the gear ratio, permitting the 
motorcycle to be driven at a speed com- 
parable to a normal walk. To keep it trav- 
eling in a straight line with “hands off,” a 

J> 1 1 1 



“wishbone™ is fastened to the front of the 
saddle so that it may be lowered to engage 
tho handlebars firmly. Since much of the 
driving would be over rough terrain, the 
regular exhaust was removed Eind an auto- 
mobile muffler installed behind the saddle. " 
In this position the muffler is welL off the 
ground, making the exhaust almost in- 
audible so that the game is not frightened J 
by the noise. The muffler also serves as a 
heater for the hunter. 



Squeegee ftotler Built on Electric Photoprint Dryer Saves an Extra Step 





One extra step in printing photographs is saved by an electric 
dryer that has a built-in squeegee roller. Not only is the sepa- 
rate application of a hand roller eliminated, but prints can be 
nnlicd faster and easier. The whole drying operation takes four 
eight minutes. Operating on any current* the dryer has a 
by 1 ft- inch chromium surface suitable for photographs* pho- 
tostats and blueprints. It will not scorch the prints even if left 
on indefinitely. 
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| ATEST of the mighty 
machines developed 
to produce vast quantities 
of power is the world’s 
largest waterwheel gen- 
erator now being installed 
at Grand Coulee Dam. It 
will go into service this 
summer. Built by Wcst- 
inghouse, this ffiacHLne is 
composed of 1,000 tons of 
parts, the heaviest of 
which arc the steel frame, 
the “spider” — a single 
piece of steel weighing 50 
tons and used to support 
the rotating mechanism 
on a shaft — and the 56- 
foot shaft, which weighs 
ISO tons and is so long it 
had to be made in two 
parts and bolted together. 

The generator now be- 
ing installed is the first of 
three identical super- 
machines planned for 
Grand Coulee. Each is 
designed to produce 30 
percent more power than 
any other waterwheel 
generator ever built in 
this country. Combined 
output of the three giants 
will be sufficient to light 
about 5,500,000 60- watt 
house lamp^. If the 435, {KJ0 



Two rotor* for tt^am turbine 
together weigh r early 39,000 
pounds, yet are made like a 
watch 



Rutting the finishing touches 

Inght) an gigantic shaft uf 

wo ler wheel generator for 
Grand Coulee 



shaft which h part df wo tar wheel generator being mttalled at 
Coulee Dam. The generator it ruled at 100,000 kilowatts, making 
it the largest single power generating urttl in the world 
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SUPER-MACHINES 




Lower end of Ihruft-beonrig 
iVpp^rt in hugs powei-cjenerr 
oting unit already in uIq p« 
Boulder Dam where many 
tup4MfflBcftin«t Gfa at work: 



Leveling; top celgu nf itfllion* 
ary inember for one of the 
Grand Cculac waterwheel 
generators. thii tconp h in 
the WeiTinghctiie works- 



Left, I his circle of itefi'l und 
tapper winding? it the italor 
of Grand Coulee watorwhacl 
genera ter, BO percent more 
powerful than any of ill 
Lind in the- United States; 



horsepower of the three could be harnessed 
to the task, they could lift a 33,000-ton 
battleship more than 200 feet in one min- 
ute. When installed at Grand Coulee, the 
generators will help drive six 65,000- 
horsepower motor- driven pumps, each ca- 
pable of lifting 12,000 gallons of water a 
second and speeding it on its way to irri- 
gate 1,200,000 acres of arid hut potentially 
fertile farm land in the Columbia basin of 
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central Washington. The mammoth gener- 
ators will be operated by water rushing 
through the outlet pipes of the 46 -story 
dam astride the Columbia river. This force 
will spin huge waterwheels which turn the 
generators’ rotors — Gargantuan axles 30 
feet in diameter — 120 times a minute. The 
outer edges will travel approximately 130 
miles an hour to convert the water’s force 
into electrical energy. 
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Soldiers Cross Barbed Wire With Aid of Mat 




Shoes Remove Body Static 



For 



sions 



protection against cxplo- 
where Liny sparks created 
by static electricity in the hitman 
body may ignite highly inflamma- 
ble gases, a patented shoe now of- 
fered carries off the static charge 
before it can make a spark. Tests 
made by the manufacturer show 
that the shoes are two-thirds more 
efficient than necessary to estab- 
lish an electrical ground. They 
will be worn in hospitals by those 
handling anesthetics, in chemical 
plants and irftar^jmh. 

J. do 

Motor Wheel for Heavy Towing Turns in Small Space 



flow Lo cross a barbed 
wire barricade without 
displacing it is one of the 
lessons taught recruits at 
Fort Custer, Mich. A 
special mat made of 
chicken wire interwoven 
with canvas, is unrolled 
across Lite barbed wire 
entanglemen 1, covering 
the barbs and providing a 
pathway over which the 
detail may run. 

Testing mat oi/ur barbed wire 
beti-i-ifer, l*ft r & nobles I roe pi to 
croft 4t with Lidow 




Ffl-CtOry mull gatl pQwar I* tCW hitJVy 
land* frtm engine mounted wiJbin whall 
which it turned around for backing up 



Handling medium- 
heavy loads in the factory 
is simplified by a motor 
wheel designed to move 
standard lift-trucks, tow- 
ing trucks and other ve- 
hicles commonly used. Its 
power arrangement per- 
mits a 38 -inch turning 
radius, and backing is ac- 
complished by simply 
reversing the steering 
wheel Known technically 
as a factory mule t it cart 
be handled with case 
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doorwayfe, as well as in 
freight 1 cars, trucks or 
elevators. It is built with V? 
either a gasoline engine, CTj 
or an electric motor for 
lighter work, Mounted 
within a largo wheel, the « 
engine supplies power s 
through a sprocket oper- * 
aling ill u ring gear insider +1 
the rim. giving a gear re- 
duction of 136 to oncy r The 
brake and clutch are op^ 
e rated by a rod passing 
through the steering col- 
umn, which also supper ts 
the thru! tie control. 

- 

Noncap sizable Boat^ 
For Army Run by 
Dtesd Engine 

Constructed to with’* 
stand rough seas without - 
capsizing, u new-typ<N^ 
whaleboat craft to be 
used by the U, S. Army 
Quartermaster’s corps in 
the Panama Canal Zone, 
recently went through 
r ig i d test s> Twenty-sbc 
feet long and equipped 
with a 40-horsepower 
Diesel engine, the boat 
was designed by Arno 
ApeLradng pilot and fly- 
er, and built at a cost of 
$4,185 by Ventnor Boat 
Works, near Atlantic Cjfy, 

N. J, I More of the boats 
may be ordered if this 
one prbves satisfacto^r. 
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bur- Bulb Flash Takes Photo 
Of Plane in Air at Night 



Photographer tap, demon strains Flow he usu’d four flash bulbs in 
niyhi pic tore of ah plane, ballom, while flying pi 3 H 000-fppt □Etitodc 

Using, foui 1 flash bulbs fired simultaneously, an army pho- 
tographer obtained an unusual night aerial photograph of a 
training p]^pc, the BT-9. while in flight over Randolph 

Field, Tex. Bulbs wcr*g 
mounted above the cam- 
era and Hashed by the 
synchronizer as the pho- 
tographer's plane flew 
close to the trainer 3*060 
feet above the field. 



taqtoW. __ training picric, 

: U. Aj 



Cl Look in the index start- 
ing on page 4- A to learn 
where to buy commercial 
products described in this 
magazine. To be sure of 
securing best results — 
say you saw it in Popular 
Mechanics. 



Soft bool built for mm) tan ride rough *oo without danger of capiiiing 
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IS YOUR ATTIC 




CTYLES in antiques are 
- k changing and it may "be 
that some of the “second 
Tisnd ! * things stored in your 
attic have a real market value 
. today. Good prices are being 
paid for articles that the 
junkman would hardly have eart- 
hed away hi the past. 

Everyone has heard stories of 
rare old museum pieces, worth 
thousands of dollars, tucked away 
and forgotten in old homes. Un- 
fortunately most prizes like that 
have already been found. But 
much of the household equipment 
that was used in the last century 
is increasing in value. Ten years 
ago or so the ponderous furniture 
of the Viclorian age was regarded 
as ugly and unfashionable. Then 
a couple of Ifew York decorators 
began using a few Victorian pieces 
In modern settings and a new 
trend was started* The old horse- 
hair chairs and sofas of grand ^ 
mother's tirne> reupholstered In 
attractive fabrics, proved to have 



yield dividends in 
old furniture 
worth rHi-fci L mtiney, 
Right, Venetian 
mirror like ihh 

bringi hundreds 
of dollars today 



Right, complicated lever* and lacking lyslem 
lid of old cheat operoind by key 
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A TREASURE CHEST? 




Silver-plated fruit dlshj about 100 yoart 
old, wbkK brings a goad pries new 



Hand-painted porcelain clock mode in tost century 
is worth cbout $100 today. Circle, collection of 
furmluro, mostly of VktOflan 0^0, new in demand 

century. Yet you will get mare for a piece 
of furniture built before the Civil War than 
a simil ar piece built in the 80s. By the 
later date first-growth wood was no longer 
available and the machine was laklng the 
place of hand craftsmanship. 

If you should be lucky enough to find a 
carved rosewood parlor set, made by John 
Belter in the iQ's M you would have a treas- 
arc for which collectors would give sev- 
eral thousand dollars. Belter originated a 
laminating process for rosewood and his 
process died with him. His pieces ure dis- 
tinguished by thick borders uf carving that 
usually pierce the wood and that usually 
are of vines and leaves. 



an appeal that is restoring them to popu- 
larity, Fabulous prices aren’t being paid 
for such old furntture n yet a broken down 
chair may bring you $25 and an old sofa 
twice as much. A we 11 -stocked attic may 
contain $1,000 worth or more of old "junk.” 
From start to finish], styles changed little 
during the Victorian age, which was 
roughly the last three quarters of the last 



An old marble-topped wash stand is 
worth 10 or 15 dollars and you would baid- 
ly recognize it later on after it is converted 
into a smart radio cabinet. Marble-topped 
tables also are being cut down to serve as 
coffee tables. 

The fact is that practically everything 
made during the Victorian age has re^ 
gained popularity and is in demand. As far 
as old furniture is concerned, so much of 
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Silver-plated ^elkan niatf^E iFtal 
tfllt for about $500. Rig lit, aid 

bat o it i el e r- ill e rmo m tier 



it still exists that in most 
cases prices must compete 
with the cost of modern 
furniture, though even this 
is iin impx ovement over the 
prices it formerly com- 
manded. One exception is 
the average old bedroom 
set, for which there is still 
little demand. Ten years 
from now, It may be, these 
pieces will pick up value. 



BeliiWj assembling Vnneiian glass 
chandelier slorcd for years, I r will 
bring $100 when wired 
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The flowery china of 
the last century is the lat- 
est style again and old 
silver and old jewelry are 
now bringing high prices. 
Astral lamps, complete 
with crystal globes and 
sparkling prisms, are 
worth S50 or more. Arti- 
ficial flowers under glass 
domes, pictures made of 
horsehair and sea shells, 
and other old parlor dec- 
orations now can be sold 
readily. Sandwich glass, 
ruby glass, and “lion T * 
glass, much of which was 
turned out in wholesale 
lots and given away as 
grocery premiums, now 
have a much higher value 
than they had originally- 
One good place to look 
for old glassware is in the 
cellar. 

Do you have a pair of 
rusted legs from an old 
sewing machine, lying 
under the porch or lean- 
ing against the back 
fence? These old bases 
are being repainted and 
fitted with marble table 
tops, to be used in the 
patio or sun porch. If you 
find an old locket and 
chain that has been saved 
for years you can get a 
good price for it now, or 
it will make a very desir- 
able gift. In the attic you 
are apt to find a box ov 
two of old blown glass 
Christmas tree decora- 
tions* Many of these 
fragile pieces arc collec- 
tors’ items now. In nearly 
every collection of old 
things there is a gun or 
two and although prices 
for guns start at only a 
few dollars they are easy 
to sell. Even radiator em- 
blems and other parts of 
early automobiles have a 
value now* 

The old pier mirrors 
that extend down to the 
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Windshield Worn on Face 

Protects Army Cyclist 



floor, out of style for decades, are again in 
demand and if you find one that yon don’t 
wish to sell yon might bring it downstairs 
and put it on display again. 

Valuable antiques are sometimes found 
in strange places and once a Los Angeles 
dealer discovered a $450 sideboard in an 
outhouse, being used as a chicken roost. 
Hcfinished, the piece was a collectors' de- 
light and it was even rented to a motion 
picture studio that needed some authentic- 
appearing furniture in a period picture. 
Country auctions and the auctions at 
which old estates are broken up are two 
fruitful/ 'sources of antiques. W, Parker 
has amassed a museum full of 
early California historical material that 
ranges from hoop skirts to fire engines, 
first { :oes to the fire department of a town 
when he is on a hunt for antiques. The 
fire-prevention bureau of the department, 
he knfcws, has listed all the attics and cel- 
lars Inpt are stored full of old combustible 
material and these accumulations often 
contain just the sort of things he wants. 

One bf the first relics Lyon bought was 
an old Wells Fargo safe. He paid $50 for it, 
then blew the rusted door open with dyna- 
mite. Iriside was $2,000 in gold coins as 
well as pozens of Pony Express stamps. 
Another 1 time, having paid $150 for 30 
boxes aril crates, unopened, at a storage 
company] auction, Lyon opened them up 
and £oun> 1 a collection of old silver, a dia- 
mond ring, a first edition of Mark Twain, 
.as well is Worcester and Doulton china 
and glass iand other valuables. 

Lyon p aid half a dollar for a collection 
of old lei ters, once, and later found that 
one of thi m was signed by Thomas Jeffer- 
son. He i raded this letter for a large pair 
of gold s :ales, used in the early mining 



Fctce wlndihtdd if Dei net block army cyclin'! vision 

' 

As a defense against wind, dust and rain, 
a transparent face shield is worn by a pri- 
vate of the 19th. Field Artillery, Fort Cus- 
ter, Mich., while he rides in a motorcycle 
sidecar. Made of Cellophane, the mask n 
fully covers. the face. 



Air-Powered Tool Removes Tires 
From Safety-Rim Wheels 

Little physical effort is required in re^ 
moving tires with the aid of a special toot 
operated by air pressure, and designed 
particularly for prying tires off safety rim 
wheels. Use of the tool makes it unneces- 
sary to take the wheel oil the car* 



This iooi kite t air power to pty lire off §af^ty fim 
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One-Man Tiltable Stretcher 

Can Be Carried on Back 



bones grow is being studied by 
use of radioactive strontium, and 
radioactive iodine is revealing 
facts about the thyroid gland. 
Plant growth and nutrition are 
studied by feeding a solution of 
radioactive elements and follow- 
ing their course through roots, 
stems and leaves. 
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HttB is hew Ona man cantos bomb victim an M vertical" tfrotcher 
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One man, using a “vertical” stretcher that docs 
not have to be kept in horizontal position, is able to 
carry a victim from a bombed building without as- 
sistance. The patient is held firmly by straps and 
footrest so he cannot slip downward or sidewise 
even when the stretcher is tilted. 



Block System” for Airline 
Shows Planes in Flight 

Airline dispatchers will be able 
\io tell quickly the exact position 
v of any airplane in flight with the 
v-aid of an "automatic block signal"* 
completed recently by aviation 
j e ngin eers. It is a panel consisting 
■v of^a scries of straight tracks for 
^ all of the airline’s routes with the 
"^cities indicated in their proper 
T r places. Each piano, while in flight* 
is represented by a miniature ship 
moving along a track at the same 
relative speed.. The “blocks" p are 
separated by slots, and if a pilot 
fails to report his position before 
the miniature ship reaches the 
slot, it will drop into the slot and 
sound an alarm, warning the dis- 
patcher to check by radio with the 
pilot. When the pilot sends in his 
report, the dispatcher closes the 
slot so the tiny ship may pass into 
the next block. One airline plans 
to install fiyo block systems. 
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Four New Radioactive Substances 
Made With Atom Smasher 

Smashing atoms with Prof. Ernest 
Lawrence's cyclotron at University <if Cal- 
ifornia has added four artificial radioactive 
substances to those already known, 
lag tho total to about 360, more than 
of which were discovered at the university 
The four new radioactive substances 
specimens of germanium,, an element sim- 
ilar to lead, and one of the last of the 
elements to be investigated for radioactive 
species. Some of the radioactive 
have proved valuable in medical and bio- 
logical research. For instance* 
phorus is being used in experiments on the 
treatment of leiikemia. How teeth and 
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Tiny planes moving on beard thaw 
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Triple-Leg, Glass -Top 

Coffee Table 

By W. W. BufFtnire 



THILE you can use this cof- 
fee table at your davenport 
as in Fig. 1, from where an ash 
tray or a hox of candy can be 
reached conveniently, you'll find 
it equally attractive and conven- 
ient when placed between two 
chairs in front of the fireplace. 
For a dark effect use black wal- 
nut; for a light effect, maple or 
birch. The original 
table was made to 
stand about 17 in. 
high, but you can 
vary this to suit the 
pieces with which it 
is to be used. 

Begin with the 









IXMEi-Etl JDIUTS WAY BE 
USED INSTEAD OF MOftU&E 
AH D 1LIU0H IF DESIRED 



three U -shape legs which should be 
made identical in size. The notches at 
the top of the legs should fit the frame 
snugly. It is best to test these first 
with a scrap of stock to see that they 
do not fit too tightly h The three pieces 
of each leg may be joined together 
with a mortise and tenon as in Fig. 3, 
or fastened with dowels. At this stage T 
the rounded ends at the top of the legs 
are sanded to shape as in Fig. 4, but it 
is best not to round the lower corners 
Until after gluing. The outer edges of 
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the legs may be reeded or left plain. 
Fig, 2 shows how the beads are cut 
quickly on a shaper, but if the work 
must be done by hand, a combination 
plane fitted with a reeding blade can 
be used along the straight edges, and 
then continuing the beads around the 
curved ends with u file. When assem- 
bling the side and bottom pieces of the 
legs, a spreader strip placed between 
the legs at the top will keep the sides 
from being forced inward when clamp- 
ing pressure is applied at the bottom. 
Prepare the rabbeted top as you 
would a picture frame, mitering the 
pieces accurately to form perfect- fit- 
ting comers. Fig, 6 shows how a spline 
is fitted at the corners in a saw groove 
run in each end as in Fig. 7, Make 



each cut from (he face side of ihe work, 
and note that the g ain of the spline should 
run across the joint for strength. After 
gluing, the portion of the spline extending 
into the frame opening is cut away. 

To assemble the table, slide each leg as- 
sembly in place over the edge of the frame 
and space them 2 J .-i in. apart. Finishing 
nails may be used to fasten the legs at the 
top, while at the bottom screws arc used in 
attaching a base piece at each, end. The 
screws are driven up from the bottom as 
shown in the detail to the right of Fig, 5. 
being careful to see that the three legs are 
parallel. A beautifully figured panel should 
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be used under the glass 
top and it may be finished 
the same as the vest of the 
table, or in contrast. Al- 
though plate glass is pref- 
erable for the top, dou- 
ble-strength window glass 
Is satisfactory. The edges 
should be ground and 
polished. 

When the original ta- 
ble. which was made of 
walnut, was finished, wal- 
nut paste filler was ap- 
plied first. Wo other slain 
was used. After 48 hrs., 



MATERIAL LIST 
■fi IK'S, X x ITlfc :i n — 1_ i -1 £■-. 

a PCT. X 1*4 X 33^ in.— ttfb- 

2 jM’q, K 2 X 33 in .— Top framt 
t Inm;, ^ x "2 5t ]S in.— Tap fninr 
2 Pfs. Mill 13 Vh in. — llswr 
1 JN.'. x 3& X 35 fl],“V(ni#r 
|Unt:l 

] IK. 3/1C X ii X £9 in.— Glw 
tap 



two coats of transparent 
lacquer scaler wore 
sprayed on and allowed 
to dry thoroughly, after 
which the wood was 
sanded lightly with Nu h 
7-0 paper, dusted, and 
then two wet coats of 
dear lacquer,, cut. to a 
50-50 proportion, were 
applied After this had 
dried for 24 hrs., rubbing 
was done with 3F pumice 
and water; then with lino 
pumice and oil, used on a 
thick felt pad. 



EVERYBODY 3£ AN 
INVENTOR 

Nearly everybody has dis- 
covered same Scrrifc ar short- 
est to to |ve one of fhas^ 
seemingly Hi viol problems 
encountered in every home 
or in a person's work, bobby 
and play. By* the solution 
may have saved tim^ r tv low* 
ey and energy. We pay for 
*M£h ideas, Submit a sketch 
or photo and a bn<?f descrip- 
tion to our Homecraft Ed- 
itor. If acceptable for pub- 
I i cation r wu wfn send you o 
check promptly and If wj 
cannot usp i*r the material 
will be relumed. 



Entrance Gate of Iron Wheels 
Adds Novel Rural Touch 




Discarded farm -implement wheels and helt pulleys weld- 
ed! together in progressively smaller sizes form an attractive 
gate with a rural touch at the entrance of a Minnesota coun- 
try club. The gate is made in two parts and is pivoted to the 
posts supporting the club sign over the entrance driveway. 
Similar gates of smaller wheels will add air unusual touch 
to farms, summer camps, etc. 



Abrasive on Ink Bottle Makes It Slipproof 

A good way to keep an ink bottle 
from slipping off of an inclined 
drawing board is to cement a disk 
of abrasive paper to the bottom and 
tack another piece of paper at the 
upper corner of your drawing 
board. Then when the bottle is set 
on the paper the two abrasive sur- 
faces prevent any tendency of the 
hot tie to slide down the inclined 
surface of the drawing board. 



Thermometer Floats on Cork to Check Liquids 

When a thermometer must be 
kept in liquids for a check on the 
temperature, just insert it in a cork 
as indicated and it will float on tup 
where it can be read at a glance. 

The bulb on the underside of the 
cork acts as a counterweight to keep 
the thermometer in a vertical posi- 
tion so that the reading can be 
noted at regular intervals. 
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<SolvMcj- HOME 



TSHjND-HtAO &CR£W 
SHOE ""^fSL^ 

BRUSH 



SHOS- 

POUSH 

r CAN 



You will always have □ pry a I hand to rn> 
m^vc tight-finting lids from shoe-polish cans 
If a ifrow is driven ol an angle inlo thn 
handle of the applicator brush as above 



MAlUNG 

"TUBE j 



Umbrella hung up neatly by itOfLft£ 
lr in largi cardboard mailing tub* 



SUGAR 



An emergency fly trap may be impro- 
ved by idviHing p flflwcf tpi* 
a lump of sugar or a few drops of 
ill 1 g P plowed ert p piece of ppp*r 



When laundering a few arlfd-ll in a pan a ruler will 
serve at □ cldthm stick ii a tbfhttpin is slipped over if 
la pxevanl hat water running down on your hand 



sewing- 

machine 

DRAWER 



RUBBER 
TEETHING 
RING ^ 



5POOUS 

UARKEO 

WJTH 

COt&RED 

CRAYONS 



Thread! an spook kepi in a deep, nar- 
row drawer can be identified by mark* 
ing the lops of the spools with crayons 



You can gel a good grip an screw cops la re- 
move them by using a teething ring, A chain in 
the ring will permit hanging it on a wall 
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M&DELIHG 
CLAY x 



Modeling tby server nicely Gi o "clamp 1 ' 
far holding mended china ware together 
while the cement dries. Tho cloy femobt 
pliable so it'* easy to remOVO 



.SCREEN APPLIED DIAGONALLY 



Screen wire placed to the vertical 
wlrai run diagonally from the up- 
per hinged corner brace i the door 



DUSTCLOTH 

DUE R BROOM 



BUT 

RUBBER 

HOSE 



CHAIN 



WASHERS 



ICROSSN 

SECTION 

WA&H 

BASIN A 



If you UTe q duslclath aver a broom 
to clean ceiling*,, q *lit hose make* 
a goad clamp la held the cloth 





Your lavatory ttepper will be Oot of the way if IH chain 
is run through the drain tlali and coynlarweighted wtth 
lead washer* ra slide imide the drain casing 



BATKTUB 



NS 

Overlapped ends op 
w.©ER FASTENED 
ViJTh THUMBTACKS 

¥*V«‘ 



Pini ore removed easily from their poper if a 
llr ip containing fokir raws ii wrapped around a 
wood block supported vertically on p base 



A plywood box made as abovG and slipped 
aver the faucets o! o bathtub will keep 
smell children from opening them 
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Two Handles on Scrollsaw Blade 
To Cut Large Work 




When work is too large to use a scroll- 
saWj try removing the blade from the 
frame and using spring-type clothespins 
as handles. If the blade is of the loop-end 
type, a pin set in one of the clothespin jaws 
will take the loop. On blades that have 
pins in the ends* shallow grooves cut in 
each jaw of the clothespin will serve to 
hold the blades. 

’ — -H. Taylor, Toronto, Oni., Can. 

Wailboard Supported for Nailing 
With Force Cup on Foie 

To hold sheets of plasterboard against a 
ceiling while it is being nailed in place, one 




carpenter uses a plumbers force cup on 
the end of a pole of suitable length. The 
rubber cup can be forced against, the sheet 
without damaging it 



Bottle Used as Emergency Float 



If the float in 
your bathroom 
Hush tank springs 
a leak or becomes 
damaged in any 
other way at a 
time when a new 
float cannot be ob- 
tained immediate- 
ly* a bottle will 
serve as a tempo- 
rary float. Cork it 
tightly* then make 
an undersize hole 
through the cork 
and screw it onto 
the float rod. 




Jar Ltd Placed in Double Boiler 
Warns When Water Is Low 




Since very little 
water can be used 
in a double boiler, 
it sometimes boils 
away without 
warning. You can 
avoid this by plac- 
ing a jar lid in the 
water compart- 
ment. When the 
water gets low* the 
lid will rattle. 



Curtain Prevented From Slipping 
Off Stretcher by Corks 

A curtain that 
tends to slip off 
the nails at the 
corners of a 
stretcher* can be 
kept in place by 
pressing small 
corks over the 
nails after you 
have put the cur- 
tain oyer them, A 
cork on each corner nail usually will be 
sufficient. — Wm. Swallow, Brooklyn, N. Y. 
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E D&ES - 



NOTCH FO TO REC€IVf 4RM 



&4- Cv/onuU A oucA on the 

LAWN CHAIR 



l**_ I 1 I 



QCROLLWORK on the apron and back 
of this chair provides the touch neces- 
sary to make it fit in well with your colo- 
nial- type home. The chair can he made 
of white pine, although cypress is better 
due to its resistance to weather. Fig, 1 
gives the sizes and shapes of the major 
parts, while Fig. 2 shows the layout for the 
decorative scroll on the back. Assembly 
of the chair is given in Fig, 3, The back is 
built as a separate unit and is screwed to 
the arms and legs, which are first assem- 
bled in two units and then tied together 
with the scrolled apron. If care is taken to 
assemble the back at the angle given., the 
chair Will be comfortable for most users. 
After sanding, shellac all knots and apply 
one priming coat and two finish coats of 
flat white paint. 






i PE 



m 



i® 



FRONT 



MATERIAL U5T 
All dimEm-him ne-t 
2 pea. ** x 2 1 k- 3 3 in. — ’-Hack 

2 1*1 v '4 x IN V 14 i is- 

S 1 H K s 51 in-, — Back 

2 pet 1 4 x 1 1 4 x ] H I n — V ■_ Ic j(i 

1 pci. k 2*< f t x in.— Back 

^ psi- M > 2^ s iit. — From tegi 

2 jp^i. U x t k ll 1 : Ln.— Elcar 
^ pts, M x It* * n7 in- — Amt' 

I pc. -*-4 x 6 x 2 L in. — Krnni apron 

E |Hi- 3 -'4 x l * 4 i H in,— -Arm hr J il !.*■£. 

7 pci. 1 » \ I '4 x 1'4 J : Ln. — Sea r ilah 



JUNE, 1941 



103 




Each. Machine Has Its Own Switch 
In This One- Mo tor Shop 




5WI7tMU 



macttm 



WALL 

iLtEPT^-LE, 



SWITCH 



One home workshop owner who operat- 
ed several machines on a bench with one 
motor by moving the motor on a track 
from machine to machine as required* 
rigged up this switch arrangement so that 
the motor could be controlled from each 
machine. Besides ease of control, this 
method avoids possible damage to the mo- 
tor or machine from inability to stop the 
motor quickly in case of accidental over- 
loads. Back of each machine a wall outlet 
or receptacle is provided, into which the 
cord uf the motor is plugged. The separate 
switch for each outlet is mounted on the 
front of the bench near the machine it 
controls. — G, L. Witte, Pondosa* Ore. 



Small Model Parts Picked Up 
With Looped Pin in Handle 




Handling of tiny 
wood parts when 
making and as- 
sembling models is 
simplified by using 
this, little took It 
consists of a pin 
having a loop 
formed near the 
pointed end and 
then stuck into a 
dowel for a ha n« 



die. The parts are picked up by inserting 
the pin in therm and they are released by 
pressing down the handle so that the loop 
acts as a fulcrum to pry out the pin* 



Cap Removed Without Damage 
When Opening Bottle 

When removing 
the cap from a 
bottle that you 
want to close 
again, place a met- 
al disk on top of 
the cap before us- 
ing the opener. 

This will prevent 
the cap from being 
pried out of shape and it can be pressed 
on the bottle again to reseal it. 



Handles on a Heavy Outboard 
Make It Easier to Carry 

Fastened to the sides of a heavy out- 
board motor under the motor bolt heads, 
a couple of iron handles make it easier to 
carry or to attach nr remove the motor 
from a boat. Your local blacksmith con 
shape the handles at little cost if you give 
him the correct dimensions. 

— -Herb Saliford* Poughkeepsie, N r Y. 
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Birdhouse Spans High Posts of Garden Gate 




Instead of just a plain tie strip 
across two high posts supporting a 
gate to his garden, one home owner 
mounted a long birdhouse on top of 
the strip. Simple in const ruction 1 the 
house has four nesting compart- 
ments, one at each end and two in 
the center, Two gables audi a false 
chimney at the center tend to break up the realistic touch. Screw's through the tie 
plain lines of the house and give it a more strip and house bottom hold it in place. 



I PAT TERN 
1 FOR 
'PARTITIONS 



RCQF H-OA-RDS 
S"S 3^ 



Glass-Cutter “Stylus” Makes Fine Lines When Tracing 




To avoid fuzzy lines when using carbon 
paper in tracing a drawing or design f try a 
cheap glass cutter as a stylus, One that 
can be purchased for a dime will do. If the 
cutter wheel Is shaped as at A, blunt the 
cutting surface on a stone as at B so that 
it. does not cut the paper. Then go over 
the lines that are to be traced with a firm, 
uniform pressure. 



(TKccp a spring clothespin near the kitch- 
en stove for lifting hot pan iids h turning or 
pulling pans from the back of the oven and 
lifting fruit-jar lids from boiling water 
when sterilizing them for canning. 
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"ADJUSTABLE 

^iHELVLS 

^plywood 

BACK . jf 



Hi KG ED 



OF E. K 



^PlYwOOD 
T3RAD ' 



WNlTi KftLWtt! ^ 
TOTTEtHtF* 



O 



Buck 



By R 



DETAIL OF OO-OH 0**4 EL 



BKAD 

PET AH OF DRAWER FRONT 



I N MODERNIZING your home, windows 
L play a dominant part in the decorative 
scheme* Besides their prime: purpose of 
admitting light and air* they also serve to 
enhance the appearance externally and 
provide centers of interest inside. The 
changes involved arc relatively .simple so 
that the average craftsman can do the work 
himself t bringing his house up to date at 
comparatively low cost. Often the addition 
of a few easily constructed cabinets placed 
around a window as shown in Fig, 
1, will do wonders in improving 
ihe appearance of a dining or liv- 
ing room. While casement -type 
windows arc shown* double -hung 
divided sash also would be effec- 
tive- Unless otherwise desired, 
soft wood may be used in con- 
structing the cabinets as shown in 
Fig, 6 and then enameled. The 
manner in which the raised door 
panels are assembled is given in 
F]g r 4 P while Fig, 5 shows how a 
beading is used around ihe drawer 
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W \ N DOW - 5 1! L L ME I QHT 

F l?LD j Olllt AT CENTER 

OF PARTITIONS 



SPACE TOR 
RADIATOR 



BRASS- 
WlRL GBlLtE/ 

E If TfR I OR 
IVORY OR WHITE 



IHT^flPOn, INDIAN RED 



fronts. The chest, the top of which forms n 
window seat,, may be used for storage pur- 
poses or lo conceal a radiator- 

“Picture windows” arc used where the 
window will command a view of an attrac- 
tive garden or landscape. How effectively 
such a window may be used is shown in 
Fig. 7. The drapes are of the draw- cord 
variety and reach entirely across the room. 
Fig. 9 gives the construction details for the 
cabinets. 

Steel sash are weather tight, admit the 
maximum of light and air and are in every 
way desirable for □ brick or brick -veneer 
house. They are generally used without a 
wood casing, as the plaster is returned at 



JUNE, 1941 



107 








fluOCK 



'a.|HE FO& 
OF W 

FRAME 



-brace used 

I^Ok SRAMS 
OVER & FI. 



5TEEL 50tPlER 
LlNT&U BRICKS 



^ COMMON-* 
COURSE 
:■, EVIC.K REST 
} ON FRAME 



WEIGHTS 



BRICK 
IV, OLD 



DOUBLE 

r%*"- 



ENLARGING WINDOW OPENINGS IN BRICK WALLS 



the corner and into the 
opening. As the sash 
swing outward, the screen 
must be on the inside. 
Roll screens which run in 
metal tracks are some- 
times used instead of a 
frame. 

Replacing a smalL win- 
dow Frame with a larger 
one in a brick building is 
not as difficult as it may 
seem. If reasonable care 
is taken, a window open- 
ing of five feet or less can 
be cut in a wall without 
danger of damaging the 






STONE S'LL 



wail above. On larger openings a brace is 
suggested as shown in Fig. 10, A hole is 
made at ihe top to insert the brace before 
the enlarged opening is made. Note that 
the bricks are not removed in a straight 
line at the top, but that the opening is 
“stepped” so the new frame may be insert- 
ed before removing the brace. A study of 
Figs, 11 to 1-1 inclusive, will give you an 
idea of how a window frame is bricked into 
a building. On narrow windows a steel an- 
gle called a 1 Intel, is used across the top to 
support the bricks in front of the frame. 
The inner bricks simply rest on the top of 
the frame. For wide openings,, two steel 
lintels are used as shown in Fig. 11 to carry 
the weight of the bricks above the window. 
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A popular treatment for 
a dining-room window is 
shown In Fig, 3. Here a 
deep window opening lil- 
ted with plate-glass 
shelves permits china, 
glassware or plants to bo 
displayed most attrac- 
tively, Such an arrange- 
ment can be worked out 
very well in a brick house, 
especially if the wall is 
12 in, thick* To secure 
greater depth hi a frame 
building, a shallow bay 
window which runs from 



£M 0 SUPPORT 



GLASS 

Shelf- 

EE LN TER 
CASING 



WEIGHTS / CORNER BOARD 
1 ,^§ 5 ^ /&U 3 IISO 

l &WEATHHN& 



OUT5JOI 
CASING 1 



ROyGH FLOOR 
SiDINO 

SNEiThrHC. Jr- 



BEADER 



STUD! 



FILLER 



^APEOIM 

PLAir&H 



^ U 1 AT£ R TABLE 
AHD DR3P CAP 

WALL PLATE 



GLASS SHELVES IN DEEP WINDOWS HOLD PLANTS 
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SASH - 

front*-* 



MOLD 



FWAME 



CEILING 



-LATH AND 

PLA^rtR^ 



UltTAU Fl.ASHt«6 



MtTAt ROfiF 



HETM. ROI5F 



MOlO 



C M INC. 
,FRAMt 



APPRO* 



F«AM£ 



CA5SHG 



BAYS ON PLAIN WALLS GIVE PLEASING RELIEF 



^ LATH AIHD PLASTER 



the top of the masonry 
wall to the eaves under 
the roof is suggested as 
shown in Ftg T 20. This ap- 
plies only to a one -story 
building. The opening in 
the wall for the bay is 
made or enlarged by first 
marking out and cutting 
away the lath and plaster as in Fig r 16. The 
siding is next removed hy sawing along a 
straightedge where the corner block is to 
be- Mark the stud Hne along the sheathing 
and complete the opening with a saw. 

A sectional view of the bay showing how 
it may be framed is given in Fig. 19. The 
bay should extend from 8 to 10 in, beyond 
the sheathing of the house. A mu 11 ion or 
double window of the size desired is in- 
stalled in the wall of the bay t and then the 
frame is extended with a casing to join the 
main wall as shown in Fig. IS. Fig, 21 
shows the framing at the bottom of the 
bay, The part below the sill is simply 
boxed in and left unfinished, as cabinet 
doors in this type of window treatment 
would detract from the 4 ‘horizontal-line” 
effect desired. Fig h 22 is a sectional view at 
the sill line from the inside, showing the 
arrangement of timbers, frame and casing. 
The glass shelves should be supported with 
metal channels at each end and by a brack- 
et In the center as in Fig, 17, 

For windows having a span of from 4 to 
6 ft., a double 2 by 6 or 2 by 8-in. timber 
should be used. Spans from 6 to 8 ft. re- 
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SUND 
5A5 H 






SAsh 



CUING 



Ok^ilDE 

CA5»NG 

5H6AIHIH6 

INSIM. 
CAVNu . 



QMASI6R 

ftOUwq 

— frame 

=■ CAStMtfHT 
SASH 



STUD OPENJH-Ck 



quire a form of truss which is framed as 
shown in Pig. IS. The simplest way to de- 
termine the size of the stud* or rough 
opening 1 for ei single double-hung window 
is to add 7 in. to the width of the sash to 
allow for jambs, weight boxes and clear- 
ance. Five inches arc added to the height 
of the two sash (placed in locked position) 
for jamb and sill, and two inches for top 
clearance. For a mull ion or double window 
an additional in. must be added to the 
width. To the sash width of casement win- 
dows 3 in. are added for jambs and clear- 
ance 1 and IV 2 in. to the sash height for the 
upper jamb. In the case of sash that swing 
outward, 1% in, are allowed for the sill at 
the bottom h while sash that swing inward, 
require 2 % in. for the sill. For each mul- 
lion, 3 in, must be added to the width. 

No type of ornamental window has en- 
joyed more lasting popularity than the bay 
window shown in Fig, 3, Windows' of this 
type are being used singly, or in pairs, on 
many new homes,. The roof, Fig, 26, is 
covered with sheet copper or galvanized 
iron, and is made rather flat. A double 2 by 
8 -in. header spans the opening* and the 
bottom is closed just under the sill as 
shown in Figs. 23 and 24, The frame may 
be constructed or purchased ready-made 
as a complete unit, lacking only the rough 
framing and roof-covering material, Sta- 
tionary sash are suggested for the bay, al- 
though f ‘swing out” casements, or double - 
bung windows, may be used if you wish. 
The stud framing where the bay jioins the. 
wall, the slope of the outer and inner cas- 
ings and the joint between the frame and 
the plaster are all shown in Figs. 25 and 27. 

The corner window shown in Fig. 8 is 
one of the latest types of window. Fig. 28 
shows how simple the framing is. The truss 
at the top is adequate for spans of 5 or 8 ft. 
on each side. For smaller windows a dou- 
ble 2 by G-in. header 15 sufficient without a 
truss. Where double-hung windows are 
used, weight boxes are omitted and spring 
sash balances used instead. Mortises chis- 
eled into the corner posts house the part of 
the balance that extends through the jamb, 
Fig. 30* A sectional plan view of the cor- 
ner is given in Fig. 29. Casement windows 
are suitable also for use in comers* The 
detail* Fig r 30, shows the comer arrange- 
ment for “swing-type” casements. 



HOW TO INSTALL THE LATEST CORNER WINDOWS 
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Shears for Cutting Wire and Rods 
Made From. Two Old Files 




rods held in place with a set screw can do 
a hotter job of sweat- soldering if the bits 
are reversed to Use the blunt end of the 
coppers. The greater contacting surface 
area of the copper with the work allows 
heat to be transmitted with greater speed 
and uniformity than with the pointed end. 



Rings on Handles of Small Pliers 
SpeedUp Your Work 

If your work re- 
quires considera- 
ble use of a pair of 
small pliers or 
similar tool, metal 
rings soldered to 
the handles to fit 
the thumb and 
finger as indicated 
will save time. The 
rings enable you to use the tool rapidly, 
and make it unnecessary to grip the han- 
dles continuously to keep the tool from 
slipping out of your hands. 




Instead of trying to cut wire and small 
rods with a pair of tin snips, which may be 
nicked or dulled by this work, make a pair 
of shears for the purpose from a couple of 
old files. Grind the ends to the same 
rounded contour and then grind notches of 
different sizes in the rounded part of one* 
Pivot them together near the rounded ends 
with a strong bolt and provide a stop at the 
handle ends to prevent the handles over- 
riding each other. 

— Arthur Chester* Seattle, Wash. 



Bit of an Electric Soldering Iron 
Reversed for Sweating Jobs 



Owners of electric soldering irons of the 
type that are fitted with pointed copper 




BeltingStripsonTop of Stepladder 
Hold Small Paint Cans 

To keep small 
cans of paint from 
falling off a step- 
ladder when it is 
moved from place 
to place, just tack 
a couple strips of 
rubber belting to 
the top of the lad- 
der as indicated. 
When a can is inserted between them the 
raised flaps will hold it securely in place. 



Tight-Fitting Screw Cap Removed 
With Adhesive Tape 

When a plastic 
cap fits so tightly 
that it cannot be 
gripped securely 
enough with the 
fingers to remove 
it, try a piece of 
adhesi ve tape. Just 
wrap a strip of the 
tape around the 
cap T leaving enough slack at one point to 
1115611 : a finger as shown in the photo. 
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Unusual walks can be produced with 
concrete stepping stones cast to resemble 
symbols on playing - cards. The stones can 
be laid in blocks to simulate playing cards, 
or arranged in other designs. And, if de- 
sired, a thin layer of colored concrete can 
be applied to each stone as it is cast. This 
is done after the forms have been filled by 
sprinkling colored pigment on the wet con- 
crete, Fig, 1 and then puddling it in r Fig. 2. 
The forms are made as in Fig™ 3, the size 
being taken from the squared 
diagram, Fig. 4. The concrete 
is mixed in the proportions of 
cement 1 part t sand 2 parts, 
and gravel 3 parts. If the ag- L 7* — 
g regale is dry, use Water in __^p****/ 
the proportion of 5Vfc gals, to 
each sack of cement, but for L y] 

moist aggregate, use water, f 

414 gals. This proportion is 
important for enduring con- -k* 

erctc. Keep the concrete coy- 5 
ered with damp burlap until "Tl^^Z 
it has set properly. 
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“Playings Card” Stepping Stones of Concrete 



Wheelbarrow Boat for Use 




on Beach Affected by Tides 

Anyone living along beaches where the 
rise and fall of the tides make it necessary 
to pull or carry small boats a hundred 
yards or so, can save a lot of work by 
equipping their boats with wheels like 
those used by lobster fishermen along the 
Maine coast. The fishermen use such boats 
as lenders, or to bring in lobsters from a 
short distance off shore where they are 
stored. The boats are pushed wheelbarrow 
fashion along the beaches single-handed. 
The wheel is installed by fitting a bulkhead 
near the bow of the boat to make room for 
it.— W, H. Schofield, Portland, Maine. 
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SU8&IF 

FILL 



MClNEftAJOR 



FRONT 



SECTIONAL VIEW 



Fireplaces 
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WALL 



A^H we Liz 



OVEK BROILER 



Figs. 6 , 7 and B show cm unusuelE^ attretlive fireplace 
of brrck thcl is a rccil asset to Ihv garden lundicupe. 
It h built on two grade levels and has a high chim- 
fley fa: a good draft. Ccn&lrMd^d r^uirei ohoul 
StJD brkJcs and lest tha n a sack of remen I 
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Home Owners who desire a fireplace more for utility 
than For appearance will find the one in Figs, 9 and 
10 suitable, ll is small and 1 con bo built cl a cos* of 
two dollars or less. Lengths of pipe with the ends 
embedded between Ihe courses of brick serve as a 
fire grate and T/ltiu. metal with the edges benP 
upward for Strength serves as a hot plate 
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Illuminated House Number Sets Flush in Wall 



Easily seen at night as 
well as in the daytime, 
this illuminated house 
number sets flush with 
the wall. It can be wired 
to go on or off with the 
porch light, or it can be 
controlled by an inde- 
pendent switch, The lamp 
and socket are mounted 
inside a sheet -metal box, 
which is set in the wall 
much like a regular 
switch box. The numbers 
are laid out on a piece of 
opal glass and the surface 
around them is painted 
black so the light shines 
through the numbers. An 
angle- iron frame holds 
the glass against the box, 
and a narrow strip of 
sponge -rubber between 
them makes the joint 
weatherproof. — Robert E, 
Brittin, Lincoln, Nebr. 




“ Dressing Table” on Door 

Occupants of small apartments or single 
rooms where space is very limited, will 
find this dressing table just the thing. It is 




Saves Space in Small Room 

assembled on the back of a closet door and 
is brought into use by opening the door. 
When not in use, closing the door hides it 
The assembly consists of a half -oval- 
shaped shelf and a mirror, the shelf being 
skirted with doth. The mirror is held on 
the door by strips of molding rabbeted to 
lake it as indicated. 



Flags Supported by Flower Pot 

Instead of driv- 
ing the staffs of 
several flags into 
the- ground to sup- 
port them on the 
lawn, place an in- 
verted flower pot 
in the desired po« 
sltion and insert 
the staffs through 
the drain opening, 
a s shown. The 
flags can be re- 
moved quickly and do not have to be 
cleaned before they arc put away. 
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Guard at Back of Jointer Fence 
Protects the Fingers 




Placed over the knives of a jointer at the 
back of the fence, a guard like the one 
shown will minimise danger of getting the 
fingers in the knives, especially when cut- 
ting rabbets. The guard is made of sheet 
metal and is held In place by a U-shaped 
piece of flat iron bolted to the bench or 
stand on which the jointer rests, A slot in 
the top part of the guard permits adjust™ 
ments to be made on the jointer. 

—Frank Hcgcmeyer, Monterey Park, Calif. 



Adjustable Caster Steadies Table 
On Uneven. Floors 

A table that does 
not set level on an 
uneven floor, can 
be improved by 
fitting one of the 
legs with an ad- 
justable caster of 
the type shown. To 
do this, saw off a 
piece about % in. 
from the lower end 
of the leg. Then mortise it to take a piece 
of metal, which has been drilled and tapped 
for a ’/irt-in, bolt. Next drill the lower end 
of the leg to take the bolt. The head of this 



is sawed off and a furniture glider soldered 
on in its place. To level the table, just 
screw the bolt up or down as required. 

“W« C* Larnmey, Naperville* 111. 



Rubber Shields on Bird Perch 
Prevent Ends From Splitting 

If you sometimes 
split the ends of a 
birdcage perch 
when removing it, 
saw off a short 
piece from one end 
of the perch and 
slip on pencil 
erasers of the type 
shown. Notch the 
ends of the eras- 
ed These will 
enable you to re- 
move the perch 
from the cage easily when necessary* yet 
will hold it in place securely. 



Waxed Paper Aids in Typing 
On Adhesive Tape 

When using ad- 
hesive tape to la- 
bel bottles of so- 
lutions, the labels 
will look neater if 
they are typewrit- 
ten. This can bo 
done easily by 
placing the tape 
on a sheet of waxed paper to hold it in the 
typewriter. Several labels can be typed at 
one time, after which they are stripped off 
the paper and stuck to the bottles. 



Bent Ice Pick Does Not Roll 

By bending an 
ice pick near the 
handle^ you can 
prevent It from 
roiling when 
placed on a slop- 
ing surface. Also, 
bending the pick 
in this manner 
will make it easier 
to use, especially 
when parting large 
cakes of ice- 
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Outmoded Beds Restyled in Modern Taste 







BINDING 



C.GTT0N 

&ATTtM6 



WHITE IMITATION 

leather 
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-atesr 
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REMOVED 



You will he surprised how easy 
it is to modernize an old wooden 
bed at a cost o£ only two or three 
dollars and a few hours of your 
spare time. Figs. I and 2 show a 
bed that has been modernized by 
upholstering the head and foot 
boards with imitation leather and 
painting the wood that has been 
left exposed to harmonize with the 
other furnishings in the room. If 
the head of the bed is shaped, just, 
cut the upholstering materia] to 
follow the irregular contour. If you 
are unfamiliar with upholstering 
work, it is a good Idea to first do 
the job with muslin or other cloth, 
and then use this as patterns for 
cutting Lhe initiation leather. In 
this way, waste of the more expen- 
sive material is avoided if mistakes 
in cutting and fitting arc made- 
Another method of modernizing 
the appearance of a bed that hats 
solid head and foot boards is to cut 
them off as in Figs, 3 and 4, to eliminate 
all scrolls and produce straight edges! 
which are rounded at the corners. All 
overlays and other ornaments arc removed, 
of course, after which the edges are cov- 
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HOW 
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ered with a decorative molding. Shorten- 
ing the legs of high beds helps in produce 
mg a modem appearance, and the foot 
board should be cut off slightly below the 
upper surface of the springs as indicated. 
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CONTINUING with the construction of 
the hull, it is a good plan to install the 
floor timbers at the bow P Fig r 48, before the 
planking is started. These timbers, which 
straddle the dead wood and knee* tie to- 
gether the four divided ribs, Nos r 3 P 4 P 5 P 
and 6 as indicated in Fig. 49. By fitting 
these in place now* any tendency of the 
ribs to bend inward when the planks are 
applied will be prevented. The first planks 
to be installed are the garboards alongside 
the keel„ Of all Use planks, these arc the 
most difficult to fit as they assume a re- 
verse curve forward and widen toward the 



transom r The plan and profile views in 
Fig r 47 show the relative position of each 
gar board, and also give its approximate 
shape. To first obtain, and then transfer 
the shape of the planks to your material, 
you'll need two or three 14- in* spiling 
boards, which should be a little longer than 
the hull and 2 or 3 in, wide. These can be 
either of straight-grain pine, spruce or fir. 



To use the spiling board in fitting the gar- 
board, first cut the board roughly so that 
it will fit into the rabbet of the stem. Fig. 
45 , and then clamp it in place to every oth- 
er rib along the entire length of the hull, 
seeing that the plank makes contact with 
each intervening rib- Now, with a compass 
or dividers follow carefully the line of the 
rabbet with one point and mark the spiling 
board with the other. When this is done 
the spiling board is removed and used as a 
pattern to mark the profile on a plank 7% 
in. wide. The original hull was planked 
with dark red Philippine mahog- 

any f but if you wish, you may use pine* 
cedar or cypress instead. The garboards 
can be cut in pairs by nailing the two 
boards together. When the planks have 
been cut, the forward ends must be 
steamed for about 45 mins, to make them 
pliable* This can be done in the box pre- 
viously constructed for steaming the libs 
by wrapping burlap around the plank 
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where it extends beyond the open end of the box. 
Then, when steamed, each plank is clamped in 
place while it is hot and allowed to set Tt is to 
be expected that the plank will not fit perfectly 
yet. As previously mentioned h this is a tricky 
plank to Install and requires a cut-arid- trial 
method of fitting. You'll have to mark and trim 
the edge here and there, con tine] ally cheeking it 
against the keel, until a satisfactory fit is ob- 
tained. Pig. 'tf>, ami the circular detail below, 
show a bevel planed along the rabbet line for 
calking. The width of this bevel .should be about 
one -third of the edge of the plank, and extend 
from the stem to the transom. When correctly 
fitted, the tip of the plank should extend about 
1 in. forward of the first rib. Use two 1-in., No. 9 
brass screws for fastening the plank to each rib* 






and a 1^-in. No, A size at the 
stem and transom* The screws 
arc driven In counter bo red 
holes and capped. At the tran- 
som five screws are staggered 
as shown in the circular detail 
of Fi^ 50. Each set of planks 
should be installed In pairs to 
avoid an unequal strain that 
would throw the 
whole framework out 
of line. 

The second pair of 
planks to be fitted are 
the broads which lie 
next to the garboards. 



MASKING plank 

FflOM SPILING 
BOARD 

0 
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In trimming ihe ends of llie 
plonks flush with ihc oft tide 
of the Uentom, i*w them a lit- 
tic l^rig to ovoid icrarching 
the vurFoce P gnd then fioith 
Smooth with a hood plana 



These are laid nut with a spiling board in 
the same manner as used for the gar- 
boards, and the approximate width of the 
plank at various stations is given in the 
detail below Fig. 51, However, you may 
find that your broad planks fit better with 
some variation in these dimensions. Next 
in order is the third plank which is called 
the first binder. This is applied just below 
the space reserved for the sheer plank as 
shown in Fig. 51. To locate this on the 
rtbs, first a ribband is removed and a 
straight -grain batten about; % by 1 in + in 
size is clamped to the ribs in a fair curve- 
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The forward end is placed about 
3% in, below the sheer line at 

the stem + while the after end of 



pencil, after which it is removed and a spil- 
ing board is clamped to the ribs just below 

the marks. Then the position of these 



the batten should be about iVk in. below 
the sheer line at the transom. See Fig. 52- 
These dimens ions, ns well as those given 
for the plank at various stations, were 
taken from the original hull and are more 
or less variable, Now, each rib is marked 
along the top edge of the batten with a 



marks is transferred to the board as in Fig. 
50 and 53, and in turn the latter is removed 
and tacked temporarily to your material 
as in Fig. 54. With dividers, once more the 
marks on the spiling board are transferred 
to the plank stock and finally a light batten 
is curved along the marks to draw the top 
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edge of the first binder plank This same 
procedure is repeated later in fitting the 
second binder planks- For a uniform 
. F |j^ararice 5 all planks between the 
sheer and the broad planks should be 
about the same width. At every fifth 
rib, divide this distance into nine equal 
spaces with a pair of dividers as in Fig. 
5t>. A total of twelve planks should be 

on cat:H side. 

You will notice in Fig. 57 that the 
wider than the oth^T* +n 
j et ap- 

Widths of this plank 
taken from the original boat arc given 
in Fig. 52. Due to the flare of the bow, 
the plank when laid out flat assumes a 
somewhat puzzling profile, which must 
be expected owing to the inverted curve 
forward. Fig. 59 gives the order of in- 
stalling the first four planks, and shows 
also how first a light batten is nailed 
temporarily to the ribs above the sheer 
line before the sheer ribband itself is 
removed. However, before the sheer 
ribband is removed, a temporary thwart 
brace between the first binder planks 
must be fitted as in Fig, 58 to prevent 
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Standard clomp fixJurti 
aHoched to a curved pipe 
will b« found handy fe T 
drawing the picnics to- 
gether tangly aver the 
curved ribs 



BLOCK 



PLANKS 0RAWH SNUG 
with Curved clamp 



PLANK TO St 
screwed down 



the sides from springing 
inward. 

As the lower portions 
of the ribs assume a pro- 
nounced curve amidships 
and aft, it will be neces- 
sary to treat the planks 
applied at these points 
accordingly. Where the 
curve is extreme, the up- 
per edge of the plank is 
beveled, not on the outside^ but on the in- 
side as in Fig, 62, whereas in the case of 
planks fitting fairly fiat against the ribs, 
the bevel is naturally made on the outside 
edge. It is necessary also to first plane the 
inside surface concave about Vs in. deep as 
in Fig. 60, and then finish smooth with a 
portable disk sander held at an angle as in Fig. 61. 
After steaming for 45 mins., the plank is clamped be- 
tween curved blocks which arc spaced about 20 in. 
apart as shown in Fig. 63 and left to set before fasten- 
ing to the ribs as in Fig, 68. A bar clump of the type 
having removable fixtures which can be used either 
on a straight or curved length of pipe, will be found 
handy for drawing the planks up snugly as shown in 
Fig + 67. While full-length planks are preferable since 
they make a neater job, for economy, some of the 
planks, with the exception of the sheer and gar boards 
which should always be full length, can l>c made up 
of two pieces of narrow stock as indicated in Fig. 64. 
Here the butt joint of the ends is backed with an oak 
butt block to which the planks arc screwed securely. 
Figs. 69, 70 and 71 detail these blocks, while Fig r GG 
shows the position of the blocks used in the original 
boat. However, the exact location of these blocks is 
not important as long as corresponding planks do not 
have more than one pair of blocks between the same 
ribs. In joining divided planks. Figs. 72 and 73 show 
how a perfect butt joint can be made by simply run- 
ning a handsaw repeatedly between the ends of the 
clamped planks. As each cut is made, the planks are 
tapped together and sawed again. This procedure is 
continued until no irregularity remains in the joint. 



plonk* up With clomp} 



This yitf-w thowt hew nee I the butt 
block* luck from the imidc. They are 
shaped on the bottom to conform with 
ihe curvature of th* rib* 
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Petrect |&in1s in divided 

plbnisi dre £Hiy t* molca 
by running a saw repeal- 
ed Ey through the joint 



Fag, C9 shows how ten screws are 
placed around the joint in fastening 
the ends to the butt block. 

The final plank to be installed is the 
shutter plank which is fitted in the 
opening remaining at the turn of the 
bilge as in Fig. 74, This plank can be 
in one or two pieces, placing a butt 
block, if used, near the stem. Fig. 76 
shows how a wide plank is temporarily 
clamped in place over the opening and 
then marked from the inside as shown 
in Fig, 7b. Remember to cut a 
calking bevel along each edge 
of ati planks before fastening 
them in place permanently. 
When the hull has been fully 
covered* the ends of the ex- 
tending planks arc trimmed 
even with the aft side of the 
transom as in Fig. 55, and 
then the stem, is planed flush 
as shown in Fig. 65 + 

(To be continued) 
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Child's Portable Tent Erected Without Stakes 
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Easily set up indoors or outside, this play 
tent folds compactly for storage, and is 
light enough for small children to move it 
about. Foui 1 lengths of bamboo fastened 
together at the top with leather, as indi- 
cated, serve as a support for the tent cloth, 
which is unbleached muslin cut and sewed 
together as shown. Small triangular pieces 
of cloth served to the muslin at the four 
lower corners hold the poles in place to 
keep the fabric stretched. The tent is dec- 
orated with, pictures drawn with colored 
wax crayons. After the pictures have been 
drawn, the doth is ironed between layers 
of newspapers with a very hot iron. The 



heat melts the wax p which then penetrates 
the cloth, the newspapers absorbing the 
excess wax. 

— Lester Lehnherr + Milwaukee, Wis. 



Corkscrew Is Handy Soap Holder 

To eliminate the messy soap dish in her 
bathroom, one housewife turns a smell 
corkscrew into the bar of soap and hangs 
it on a hook above the lavatory. The soap 
dries in a few minutes after being used and 
thus prevents excessive waste caused by a 
portion of it softening when laid on a flat 
surface while still wet. 
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Ruling a Series of Short Lines 
Aided by Notched Card 




When I had to rule a large piece of paper 
with a number of short parallel lines, I 
notched a piece of cardboard to form the 
letter E as indicated, and tacked it to the 
edge of my T-square. The projections on 
the card served as accurate spacers for the 
lines and the notches measured the lengths 
so that the work progressed rapidly, 

— G. E. Hendrickson, Argyle, Wis. 



Stoplight Switch on Bicycle 
Operated by Chain 

The safety added to a bicycle by using a 
Stoplight, especially if you ride on heavily 




crowded streets or highways at night, 
makes it well worthwhile to install this 
simple one, which flashes when the brake 
is applied. The light consists of a flashlight 
reflector fitted with a red Cellophane lens 
and attached! to a block, which is in turn 
fastened to the rear fender of the bicycle. 
The light is wired to a dry cell as shown 
in the diagram, a switch being cut into one 
side of the circuit. The switch consists of 
two blocks hinged together at one end with 
a copper contact on each facing surface 
near the other end, wires from the lamp 
and dry cell being attached to the contacts. 
This assembly is fastened to the bicycle 
frame with a bracket. The switch is locat- 
ed so that its underside just clears the low- 
er chain t or slack side when pedaling for- 
ward. In this position the switch contacts 
will be closed when the slack side of the 
chain tightens as the brake is applied. 

“Jack McElwain, Trinidad, Texas. 

Magnet on Box Picks Up Tacks 

By attaching a 
small magnet to a 
tack box, one car- 
penter saves time 
in picking up sur- 
plus tacks that 
have been poured 
out for various 
jobs. In use, the 
magnet is merely 
brushed over the 
tacks to pick them up, after which they are 
removed and dropped back into the box. 



Fish Line Untangled With Hook 

If some of your 
fishing line be- 
comes so tangled 
that it seems im- 
possible to 
straighten it out, 
try using a fish- 
hook for this 
purpose, Ju$t 
straighten out the 
hook and slip a 
cork over the end. 

The barb will be found ideal for pulling 
out parts of the line in the entanglement. 



([Cellophane envelopes slipped over recipe 
cards will keep them from being soiled. 
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Converted Desk Lamp Serves as Camera Stand 




2 0-6fc. 5ht£T 
&FU55 



EEND t 



GROOVE. 






w ft* her 1 



z'St LAMP-SHADE 
tJOLtER 



With this simple adapter a desk lamp 
having a flexible standard cars be convert- 
ed into an adjustable stand for miniature 
cameras used in table- top photography, or 
for photographing objects at close range. 
The alteration is simple. Just remove the 
lamp reflector and substitute a lamp-shade 
holder, which screws over the end of the 
bulb socket- A brass strip cut as indicated 



In the upper detail and then bent to a 
U-shape, is attached to the holder with 
tiny bolts as shown in the lower detail* A 
tripod screw, which you can make if de- 
si red, attaches the camera to the strip, 

— Arthur Trauffer, Davenport, Iowa. 



Mirror Used as Reflector Spreads Flash Over Large Area 



One flashbulb will cast light evenly over 
a large area if a concave shaving mirror is 
used as a reflector. The mirror is removed 
from its frame and fastened on the inside 




of the regular reflector with small strips of 
adhesive tape. The <l hot spot” which is ap- 
parent when most reflectors are used, will 
be eliminated entirely. 



Pencil Wedged in Developer Tray 
Keeps the Film Submerged 

Wedged between 
the sides of a tray* 
a smooth round 
pencil with a sdip^ 
on eraser on each 
end, will keep roll 
film immersed in 
the developer. 

Naturally, the un- 
coated side of the 
film should be next 
to the pencil 
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Shadows make the picture 




CHADOWS m a photograph go a long 
1 way in making the picture a success 
or a failure. It is by means of shadows 
that irregularities of surface* texture and 
design, outline and relief, form and. the 
impression of third dimension are brought 
Ota t to make pictures realistic, 

A rugged scene under a noon sun may 
appear simple to shoot but the results are 
often disappointing. However, If you 
make the exposure while a cloud shadow 
is progressing across the landscape, un- 
suspected slopes and prominences will 
become plainly visible as they are out- 
lined in shadow against sunlit portions. 
The picture in Fig. 1 was made at such a 
moment: the low mountains in the center 
of the picture were completely unseen 
until tho cloud -shadow covered them, 
giving them visible outline. 

Fig. 2 shows how shad- 
ows are used effectively 
to dramatize a subject. 
The severe lines of the 
column^ especially the 
one at the right which 
shows the fluting, serve 
to accentuate the size of 
the figure. The nearer 
column and the figure in 
deep silhouette also tend 
to exaggerate the statue's 
size. Exaggeration is one 
of the most -used methods 
of obtaining drama in 
pictures, The statue is 
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lighted from the left, and 
the same source produced 
the graduated shadows in 
the fluting fit the right. 

In such pictures as that 
of Mount Vernon, Fig, 3, 
good lighting with result- 
ing shadow gives relief lo 
architectural forms, Tire 
highlighted column of the 
broad veranda appears to 
Stand out, and the shad- 
owed porch seems to re- 
code as in reality. The 
shadows of the early 
spring leaves cast on the 
sun lighted wall also help 
to make this portion stand 
out. A picture taken on a 
dull day from the same 
viewpoint would have 
been entirely lacking in 
this effect of relief, be- 
cause there would have 
been no difference in ihe 
gray representing the va- 
rious walls and faces of 
the columns. 

Texture of delicate sur- 
faces such as the dogwood 
blossoms shown in Fig. 4 are usually diffi- 
cult to photograph. Here again use is made 
of shadows. In this picture, the branch 
bearing the flowers was pulled down until 
the noon -day sun struck across the blos- 



soms, producing shadows of the ridges on 
the petals. This is the dogwood's charac- 
teristic texture and could not have been 
reproduced with a flat or shadowless light- 
ing. The highlighted portions of the twigs 
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island out strongly against the 
dark background of the dense 
woods. 

Shadows help to provide 
contrast between an object 
and a background as in Fig. S T 
The overhanging portion of a 
rock cliff cast a heavy shadow 
which provided an excellent 
background for the white jer- 
sey and strongly lighted face, 
while the dark trousers con- 
trast with sunlit rock. The 
photographs in Figs- 6 and 7 
illustrate the difference which 
two points of view* and the 
accompanying presence or 
absence of shadows, can pro- 
duce. In Fig. 7 the camera is 
shooting diagonally toward 
the sun; in Fig. 6 the camera is shooting 
diagonally with the sun. While backlight- 
ing is often very effective, there is nothing 
in tli is scene to warrant such treatment, 
and as a result, the backlighted picture 
Fig. 7 is a failure, the bridge columns being 
almost lost, while in Fig. 6 they are given 
prominence. Fig. 7 gives very little hint of 
the roughness of the rock while Fig. 6 
brings this out. 

Atmosphere in a photograph is an in- 
tangible something which is evident when 
present, yet difficult to get. Fig. 8 show's 
a wooded scene having an atmosphere of 
dreamy brightness. The leaning tree trunka 
and the relaxed pose of the figure, help 
to produce it. Also, the shadows on the 
ground, on the trunks of the trees, and 
on the surface of the water all play 
their part in creating this atmosphere. 
Exposure was made for the shadow's by 
using the lowest reading on a light me- 
ter at the camera position. 

The emphasis of surface is another 
role of shadows. In Fig. 9 there are va- 
rious intensities of light on the walls of 
the smokehouse, kitchen, and butler's 
house at Mount Vernon, The kitchen 
wall, in half light, shows clearly every 
irregularity. The wall m full shadow 
and the wall in full sunlight contrast 
strongly with the kitchen wall, and 
make a picture in which each surface is 
distinct. A sense of distance* depth, 
thickness, or third dimension is often 
difficult to obtain in a photograph! but 
possible if good use is made of shadows. 
In Fig. 10 the mountain slope in the 
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foreground is in shadow and acts as a set- 
ting, or as a foil, against which the distant 
mountain cliffs stand out in sharp contrast. 
Half an hour earlier the near slope was 
also sunlit and presented so little contrast 
that it merged with the distance. 

Pig, 11 shows a study in design in that 
the shape and form of the bricks in the 
octagonal lower are brought out by strong 
shadows. Even the shadowed portion of 
the wall shows brick design , because a 
white wall to the left and rear of the cam- 
era position reflected a large amount of 
light onto this surface. The form of an ob- 
ject, such as the aspen trunks in Fig. 13. is 
very effectively brought out by lighting 
that ilium a nates half and leaves half m 
deep shadow. This is a form of £i delighting 
which reaches its maximuni effect iveness 
when photographing rounded objects. The 
sun was high enough to give strong high- 
lights on the protruding portions of bark 
and these highlights are strengthened by 
contrast with the narrow shadows cast un- 
der them. Modeling is greatly aided by a 
strong si-delighting that casts 
shadows like those en the 
camper's figure in Fig. 12, 

While highlights are impor- 
tant, the shadows in varying 
intensities give roundne&s to 
the muscles r In Fig, 14 the 
cloud shadow illustrates an- 
other role of shadows* that of 
revealing conformation. The 
angles made by the sides of 
the valley would have been 
difficult to guess, let alone 
photograph, without the cloud 
shadow, which in this picture 
is emphasized since it was 
taken on infrared emulsion. 

Remember that two photo- 
graphs of the same sub- 
ject taken a short time 
apart wi ii vary greatly 
due to the change in the 
position of the sun. Suc- 
cessful scenic photogra- 
phers have learned to vis- 
ualize a scone the way the 
camera will record it and 
are watching always for 
just the right conditions. 

Doubtless many scenes 
near you will make out- 
standing photos if snapped 
at the right time. 
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Sturdy Boat Davit of Large Pipe 
Assembled Easily on Pier 




Anyone can assemble this boat davit 
from galvanized pipe and fillings. The ver- 
tical supports rest on the pier sills, and are 
kept from tipping by pipe straps screwed 
to the pier framework. Large eyebolts. 



which fit in holes drilled through the caps 
on the ends of the two horizontal pipes 
support blocks and tackle with winch 
boats are raised or lowered. 



Model Airplane Balanced to Fly 
With Modeling Clay 

The nftse of R 
flying model of an 
airplane cun he 
Weighted to estab- 
lish efficient flying 
balance with the 
aid of ordinary 
modeling day. A 
roll of the clay is 
pressed with the 
fingers over the 
nose block to form 
a smooth* streamlined joint os- the clay can 
be sculptured to resemble a motor cylinder 
block. Correct flying balance is obtained 
by supporting the model on the fingers at 
each wing tip and adding or removing the 
clay. — Ray J B Marran, Kansas City,, Mo + 




“Skipper” — Low-Cost, 14 -ft* Outboard Runabout 




At an •fcpondiliiE'p of ftnly $30 to $40 you 
con build this trim, fivt-peittttger runabout, 
which it powered by a 4 to 14-hp, 4utbiarcF 
molar. Ill speed f nr get from 9 to 34 ni.p'H, 
depending on the si Ee malar Utfld. The boat 
hoi a 54-in. beam, ISVia-fcrt. freeboard, 24-in r 
depth, a 5-in, draft a I 735 lbs.., and a weight 
oi about 275 lb*. Sie plain (Nos. 1010 to 1035 
incE.] s hawing detail* of building betides 
ihaeti giving material lilt -and Cortina of pro- 
cedure will be lent postpaid" on receipt gf $1.50 



Other Boats You Can Build 

16*Ff. Canoe— 0 1 1 and 512^ Canadian type. 

Cedar planking covered with canvas, 33-in. 
beam, weight 70 t& B0 lbs. Two plant 50c. 

Canvav-Covered Kayo k— 1 935 and 929-: 17 ft. 
in length and weigh* about 40 1b*. Two 
prinls. 50 e. 

rr 5 e a S o lk e r" 1 '— B93+ Lightweight 10 rl h a a I . 

Length 9Vs ft. Beam 4 ft Deck, bottom and 
sidet ore 3/16-in. plywood, 25c. 

15 -Ft. Raw boat — 644: FluC boltam, all purpose. 

Covered forward deck. Ha* thrne Seal*. 35c. 

13-Ft Utility fte wbaot— 707; Flat bottom, four 

sees 11 . Very itprdy design, 25c. 

"Arrowhead" Sloop— 744 to 951; A fast and 
able sailboat. Over all length 21 f!. r beam 
5 ft. 11 in. Accommodate 5 up to 10 per^ 
sons. Set of S pi in it $2.00. 

Address— Dept 202, Popular Mechanics Press N 2IKI East Ontario Slre^l, Chicago 




J 'Roar.i&r"— 765 to 770: Outboard cabin cruissr. 16 
ft. long, fi6 in. beam. Requires outboard motor of 
20 lo 36 hp. Set of six prints $1.50. 

"Hi-He/ J 14-Fl r Fumily Runs bout — &4G la 045: Pow- 
ered by 1 1 to 22 hp. outboard af* light inboard 
motor. Seam 5S in. Set of *ix prints $1.50. 
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r T x 0 AVOID cluttering up his home with 
^ cabinets, one California radio enthusi- 
ast has combined his phonograph* home 
recorder, radio receiver and sound movie 
projector into one instrument which he 
calls a “phn no- cine- radiu-recor do-graph.” 

Photo A i_? a close-up view of the power 
unit compartment and high -fidelity ampli- 
fier used to drive the three speakers which 
are employed in a cross- over network for 
all sound applications. The combination 
instrument in all its glory, with many of 
its various and sundry parts identified, ap- 
pears in photo E. 

Each compartment of the 
cabinet has its own lighting 
system. The radio and phono- 
graph sections of the instru- 
ment may be operated by re- 
mote control and sound can bo 



switched to speakers located 
at remote points. The com- 
pleted instrument weighs 300 
pounds and required n year of 
spare time to assemble. 
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PORTABLE m AMPLIFIER 




By L M. Feller 



I \ ESI G NED for rugged 
depend ab ility . o p e r a t- 
L infi ea ae and full 20- watt 
. output, this modern public 
^ address amplifier is easy to 
( build and includes many 
Features found only in high- 
priced sound systems. Portable 
inasmuch as it is housed in a sin- 
gle sturdy case which separates 
into three units, two of which 
serve as speaker baffles, it is eas- 
ily transported to summer camps, 
vacation resorts and similar lo- 
cations wherever a good inex- 
pensive sound system is required 
for entertainment purposes. 

Input channels are provided 
for two high -impedance micro- 
phones and a record player. 
These may be used individually 
or all at the same time. Experi- 
enced builders will be interested 
m the practical and up-to-date 
features which include: bias cells, 
mixing circuit, inverse feedback, 
impedance selector, volume-in- 
dicating meter, monitor speaker 
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j* SUMMER CAMP 



jacks and separate tone controls for treble and 
bass response. All controls may be placed in 
the top of the chassis base in the cutouts pro- 
vided t see photo C t and the front openings in 
turn covered up, if desired. Shifted to the top 
and the cover in place, the controls cannot be 
tampered with, an excellent idea in many large 
group applications. 

The metal chassis base is 18 in. Tong, S in. 
wide and 4 in. high. This base and the venti- 
lated cover are available formed and 
drilled jf desired. A schematic circuit 
diagram is given in Fig. 1, and a com- 
plete simplified wiring diagram appears 
in Figs. 2 and 2- A. This underside view 
of the base shows all parts in their rela- 
tive positions and every connection is 
dearly indicated. Many parts are color- 
coded so that the work can be done eas- 
ily by anyone. The red outlet in the 
rear of the chassis base is provided as 
an outlet for a booster power amplifier 
if additional power output is ever re- 
quired, The 40-10-10-10 mfd, electro- 
lytic condenser is plainly marked but is 
not provided with colored leads. The 
color indications given are suggested as 
a wiling aid, and the builder should 
have a small supply of red, yellow, blue, 
green and black hook-up wire on hand 
before starting construction. It will be 

rvi iTi r t- ■' 



JACKS 



noted that two 10-mfd. sections of 
the electrolytic condenser unit are 
connected together to provide the 
positive 20-mfd. (blue) lead. The 
small ll&-volt bias cells in holders, 
are easily mounted on tie point 
strips and the polarity should be 
just as shown. Cushioned sockets 
are used for the 6J7 tubes. Use 
lock washers for mounting all parts 
and solder connections carefully. 

The microphone jacks short-cir- 
cuit the input when not used and 
eliminate noise pickup. Photos A, 



(Cart ringed to page IB 21 
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Crystal Receiver Is Built Into a Headset Unit 
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By L. B. Robbins 
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P^KELiTI SHE.Lt 

V 



F YOU haw a pair of headphones* 
preferably the old £tyle Bald- 
win" variety with extra large Bake~ 
lite shell and cap, it is a sim- 
ple matter to build a good 
crystal receiver in one phone 
shell and use the other phone 
to receive stations. 

Test the phones and select 
the most sensitive one for 
listening. Strip the other 
and drill a hole in the center 
of the shell bottom for the 
shaft of the porcelain-base 
trimmer condenser (Cj). 
Wind thin spiderweb coil 
Fig. l f photo A, with as 
many turns of No. 24 cx. 
magnet wire &s possible, be- 
ginning at center and ending about % in. 
from the outer end of arms. 

Before mounting parts in the shell, 
connect them for a temporary test on a 
small board and check coil turns* tapping 
uiT the antenna tap lead at the point for 
best reception, see Fig* 4, before solder- 
ing. Assemble in the shell as shown in 
Figs, 2 an d 3* The antenna and ground 
leads should be several feet long and 
terminate in small spring clips to fasten 
to any convenient antenna and ground. 
Ground connection is optional but helpful. 
The fixed crystal is a small, round, flat 
type with machine-screw terminals. 
Short bushings and machine screws are 
used to mount tuning condenser C|. Pho- 
to B shows completed set with small tun- 
ing dial. 
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(G) Practice key made from 
can old open-circuit [ack and 
junk-box pa=rt* 



^tactical RADIO 

SUGGESTIONS 



r (A) Sou nd-eb lording cose im- 
proves tone of any Iow-cdsJ 
record player, Since moil of 
* the shortcomings of iuojcpen* 
sive open-typ* record player* 
0 re m ec h □ nica I rather than 
electrical., the performance of 
these popular units can be iui a 
proved by operaMng them, in 
art easily built sound- absorb- 
ing cabinet. General dimen- 
sions are given in Fig. 1. Built 
/, 1 with simple Pools a I a cost g f 
about 12,00, it will house 
standard player units, or di- 
mensions may be oliered to 
m«1 requirements, Provide 
sufficient room la close lid over 
record player when it is in op- 
eration. The case is complete- 
ly lined with Vi-in. CeloEex m- 
r sulafing material 



BUSS 



r i 1 

J/MpVJ 

(E) Contact microphone for musical m- 
strumsnt amplifier! hai blilll-iri volume 
control; connects to grid of first lubm 
same at any high-imp tdonCe microphone y 



f8) Wilh this universal A 
and B-boflory eliminator 
you can operate jyour port- 
able or home bo fiery re- 
ceiver at your office or 
any whtr« that p 115 -vqIi 
q,c or d.c. source of pow- 
er ii avoiloble. The unit il 
0 nly si igh I ly larger th a n 
ons standard B -battery 

{Cj Test the efficiency of your radio ground by means of a 60- watt bulb 
and a s.p.d.t. porcelain -base knife switch mounled Oi shown. Connect 
one side of the lamp to ground and the other side to the switch lever. 
A Eengih of lamp card with plug is eon n acted to the outside switch ter- 
minals. For lest— open switch and insert plug in wgll socket. Throw 
switch lever to one side, 3f that is grounded side of line lamp will not 
Ifghtr I h rawn to other side, if lamp lights bright ground is good. If il 
Is dim, look over conned ions as some resistance is causing poor ground 

{D) Lqpp checker gives accurate a«d 

e-n sy -to’-'f&ud rndreatia n 13 f ppor or pc r- 

feCl loop-antenna tuning adjustment. 

(F) Coffee -can soldering Iron holder; 

Steel wool for cleaning iron 
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Small Con^ntilit^a tiohs Iftttr 



mgtao buttons in periodic check-ups. The 
instilment is provided with 8 push buttons 
that can be set to the frequency of any 8 
stations in a given locality. Easily port- 
able, the unit weighs only pounds and, 
operates from ax. lines or from self-con- 
tained batteries where power lines are not 
available. Battery operation is also useful 
when the instrument is employed to reset 
and adjust push buttons in automobile ra- 
dios. Four-hundred cycle modulation is 
available when required. 



lall Cornmiinications Kecfcii 
Provides for Code Practice 



Miniature FoutvTube Super 

Small as a ladies’ pocketbook and light 
as a camera, this tiny set employs four of 
the new miniature tubes in a highly sensi- 
tive superheterodyne circuit. Loop an ten- 



Not only does this inexpensive set pro- 
vide for the reception of both phone and 
coSo throughout its range of 545 kc* to 30.5 
megacycles but in addition has self-con- 
tained facilities for keying and code -rend- 
ing practice. With a standard telegraph 
key connected in series with the head- 
phone tip jacks, the output of the receiver 
to the headphones will be broken up into 
dots and dashes as the circuit is keyed. 
[Features include bandspread, a.v.c., stand- 
by switch, built-in speaker and three cali- 
brated bands on main dial. 



Compact Test Oscillator Unit 

Aiding 



service 
men and radio 
dealers in the re- 
cent job of reset- 
tin g push-button 
radio receivers for 
the new frequency 
allocations, this 
compact test escil- 
lator generates a 
signal which is 
supplied to a radio 
as a guide for ac- 
curate station set- 
ting, and for tun- 



na is boused in the plastic front covcF 
which also acts as the on-ofi' switch. The 
set is only 6 3 ^ in, long, 4% in, high and 
3Va in. deep. Complete with batteries it 
weighs 4 Vi pounds. 



CBlueprinb covering 80 simplified radio 
construction articles in this and past issues 
are available for 25 c each. Original par Is 
lists, with manufacturers specified can be 
obtained from Popular Mechanics Radio 
Department upon receipt of postage, 



NEXT MONTH — Self-Powered Four-Purpose Amplifier for Experimenters. Sim- 
ple and easy for beginners to build, this inexpensive unit has almost as many uses 
as parts- Also — A Battery-Operated Code- Practice Oscillator* With speaker for 
group code practice. Extra! Seven Crystal -Set Hook-Ups for Experimenters. 
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SHOP NOTES 





Tested Materials Assure 

Good Concrete 



CTRONG, durable concrete requires 
^ first of all that the aggregate be of 
good quality. Without this, even the 
most careful proportioning, mixing, and 
curing of the concrete will not produce 
a good job- Therefore, practical tests 
for the cement and aggregate are an 
important help to the contractor or 
workman who must Jay concrete. 

Methods of testing Portland cement 
are generally too complicated to be 
made with simple apparatus* Generally, 
cement made by a reliable manufactur- 
er and properly stored can be assumed 
to be satisfactory. However, cement 
that has been stored in a damp place is 
useless if it has absorbed enough mois- 
lure to damage it. Cement that contains 
lumps that cannot be pulverized readily 
by striking with a shovel* Fig, 1 , is unfit 
for use. Any water suitable to drink is 
satisfactory for mixing concrete- It 
must be clean and free from oil, acid, 
alkali or strong mineral content. 

Sand and the coarse aggregate should 
be sound, hard and durable* Soft or 
flaky materials impair the strength of 
the concrete. Clean, sharp sand for the 
fine aggregates* and clean gravel or 
crushed rock make the best materials. 
An important requirement for sand is 
that its content of silt* loam and similar 
materials be low. This can be determined 
by a £fe silt test," Fig, 2, Sand sometimes 
contains injurious vegetable matter, which 
can be detected by moans of a color- reac- 
tion test. To make this test, till a 12-oz. 
prescription bottle to the 4^-oz. mark 
with the sand, and add enough of a 3% 
caustic- soda solution to reach to the 7-oz. 
mark, Fig. 4. The caustic -soda solution is 
made by dissolving sodium hydroxide, 1 



oz ap in water, 1 qt., preferably distilled wa- 
ter. It should be kept in a bottle with a 
tight rubber stopper, and care must be 
taken not to spill the solution on clothes, 
skin, or other articles, as it is very injuri- 
ous to animal and vegetable matter. After 
adding the soda solution to the sand, the 
jar is closed with a rubber stopper and 
shaken, then set aside and allowed to set- 
tle for 24 hrs. The color of the liquid lay- 
er at the end of that time indicates the 
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A "lill Ten" to deTflFrtijne 
I Hr- purity of sand is 
made by filing 0 quart 
jar with utnd ko a depth 
of 2 in, and water 3 i full. 
I Ken the jar is thoken 
vigorously. If, offer seS 
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You <on detect the pres- 
uriCi? of vegetable matte r 
in sand by a color lost os 
in fig, 4, by pouring sa- 
dium hydroxide over the 
sand. After tKe mixture 
ho* sot for 24 hn, tho 
pmaunt of vegetable 
matter present is shown 
by ike color as in Fig, 5 



Wtf 
wdsr 

hand 

WATER 
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amount of % r ogetahle matter 
in the sand. Fig. 5. 

To obtain strong concrete, 

it is necessary to control ac- 
curately the quantity of wa- 
ter added. The table in Fig, 
ti gives recommended total 
quantities of water that 
should be mixed with the 
cement and aggregates for 
various purposes. From this 
total quantity of water, the amount of 
water carried by the sand must be de- 
ducted if maximum strength is to be 
obtained, A rough method of determin- 
ing the moisture content of sand is 
shown in Fig r 3. Most sand would be 
classified us wet. The quantify of water 
to add to the batch is figured easily. For 
example, suppose a 1:2:3 mixture is to 
be made (I sack of cement, 2 cu. ft* of 
sand, 3 cu* ft, of crushed rock) with G 
gals, of mixing -water per sack of ce- 
ment. Suppose the sand is wet — feels 
moist to the touch and leaves the hands 
moist after handling it. Fig. 4 indicates 
that such sand contains about !c gal 
of water per cubic foot. Since one sack 
of cement requires 2 cu, ft, of sand, the 
sand will carry a total of 1 gal, of water. 
This must be deducted from the total 
water (ti gals.), leaving a gals, of water 
which must ho added, Another method 
is to weigh exactly 2 lbs. of the sand, 
then dry it in an oven or over a fire. 
The sand is then re weighed to find the 
loss of weight Multiplying this by .4 
gives the moisture content in gallons 
per cubic foot. For example, If the loss 
is lVi oz, t the moisture content is 
(lVix.4) or Vd gal, per cu, ft. 



MIXING WATER RECOMMENDED FOR CONCRETE 
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Undercut Edges Improve Drawing Triangles 




Triangles and French curves can be im- 
proved so that ink will not run under the 
edges when drawing, by undercutting 
the edges. This can be done by hand with 
a knife or a file, but a quicker way is to use 
a small router bit in a drill press. Such a 
bit can be made from a broken straight- 
fluted drill of small diameter, The sides of 
the drill should be ground so the cutting 
edges are relieved, and the end beveled in 
two directions to form cutting edges. 



Holders to Grip Ball Bearings While Polishing Them 



The next time you have ball bearings to 
polish, try these holders. One consists of a 
cork having two slots cut across the lower 
end. This enables you to hold the ball, eas- 
ily while it is run over a piece of abrasive 
paper placed on a piece of leather to pre- 
vent slipping; The other holder consists of 
two short pieces of hose. One piece has 
four shallow slots at the end to take the 
boll, and the other has two deeper slots to 
take the abrasive paper as indicated in the 
circular detail. 




Foot Scrapers at School House Have Shields to Protect the Children 




To minimise the possibility of children being injured by falling 
on foot scrapers at a school house while playing, the janitor 
fitted each one with a pipe cover. This was slotted along one 
side so that it would slip over the scraper, and it was pivoted to 
one end. A flip of the foot removes or replaces the cover. 



Tractor Running Hours Recorded on Speedometer 

Finding it extremely difficult to keep track of the period be- 
tween oil changes in his tractor because several persons use it* 
one farmer attached an old auto speedometer near the seat. At 
the end of each day, the speedometer is set to register the num- 
ber of hours the tractor has run since the last oil change. 
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Tumbling Shields on Line Shafts 
Protect Your Clothing 



transplanting time, the slices are lifted out 
one at a time and set into the ground. In 
this way, the delicate root systems of the 
plants are not disturbed, and the stalk 
slices soon rot, 

— Dale Van Horn, Lincoln, Nebr. 



Waxed Paper Under the Work 
Lubricates Jigsaw Blade 

Placed between the jigsaw table and 
work, a sheet of waxed paper will act as a 
lubricant for the blade and increase its 
cutting speed. As the paper feeds into the 
blade along with the work, it also lessens 
friction between the table surface and 
work, which permits the operator to slide 
the piece with greater ease and get a more 
nearly perfect pattern, 

— W. C, Wilhite, Carl in vi lie, I1L 



When power- drive installations in small 
shops and other places are of such a design 
that it is difficult to shield the shafts 
against catching in the clothing, these tum- 
bling shields will solve the problem, They 
are merely sheet -metal sleeves somewhat 
larger in diameter than the shafts. In use, 
the seams of the sleeves are opencd n after 
which they are slipped over the shafts and 
the seams closed again. The shields fit 
loosely, allowing the shafts to rotate inside 
them without the sleeves moving. 



Boards Are Kept From Warping 
by Doweling Them 



Boards that are 
used in gates, yard 
fences, stock racks, 
etc,, where they 
are exposed to the 
w T eather and rough 
usage, can be pre- 
vented from warp- 
ing or splitting by 
driving small 
dowels into holes 
drilled at regular intervals along their 
lengths. The dowels should go entirely 
through the board edgewise as indicated. 
It’s a good idea to dip the dowels in paint 
or shellac before driving them to help keep 
out moisture. 



Slices of Cornstalk Sprout Seeds 



One nursery- 
man who often has 
valuable but small 
seeds to plant, 
sprouts them for 
transplanting in 
slices or disks cut 
from large corn- 
stalks. A tiny hole 
is made in each 
slice to take a seed, 
after which the 
slices are placed 
in a container and 
covered with sifted dirt. Then water is 
poured into the container to bring the 
level up about half way on the slices. At 
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Cup Lathe Center to Turn Centerless Shafts 




! I 2 M0R5ETAPE.R 



armature sluift lhal has center, this 

cup center in the taiktoek of the lathe -5H MhmI 

will support the end of the shaft Made ^ 

from a short piece of cold- rolled steel, 

the center is bored to a 60 n angle, end a driven into the hole at the rear end. The 

shank with a Morse taper turned on it is shank can be made from an old twist drill. 



Reading Glass Magnifies Scale Graduations on Lathe 




Bicycle Grip on Wrench Makes It 

When using a pipe wrench on jobs where 
your hands are likely to be greasy, try 
slipping a rubber bicycle grip over the 
handle. The rubber, having a corrugated 
surface on the upper side and an irregular 
surface on the underside to fit. the fingers, 
gives you a better grip so that the tool is 
less likely to slip out of your hand. 



A lathe operator in a small manufactur- 
ing plant found that greater accuracy could 
be maintained in production work by us- 
ing a reading glass to magnify the scale of 
graduated collars of the slide rest, A square 
piece of brass was drilled to take the han- 
dle of the reading glass, and was tapped 
for a clamping screw. The top of the lathe 
swivel saddle and the bottom of the brass 
holder were then drilled and tapped, to 
bolt the assembly in place. Loosening the 
damping screw permits adjustment of the 
glass to the required position over the 
graduated collars. The attachment can be 
removed in a moment. 



Easy to Hold With Greasy Hands 




EalCCLS GAP 
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Funnel Is a Good Pouring Spout 
On Large Feed Sack 




To prevent spilling expensive chicle feed, 
and to avoid tying and opening a sack each 
time some of the feed was removed* one 
poultry man tied a funnel in the mouth of 
the sack. To remove the feed* the top of 
the sack was tipped as indicated. 



Back of Hand Saw Used, as Shear 
To Cut Sheet Metal 

When applying corrugated sheet- iron 
roofing it was found that the back of a 
regular hand wood saw could be used as a 
shear in cutting the metal. To do this, the 




sheet iron was laid on 2 by 4-in. pieces 
placed side by side across two sawhorses 
as indicated. Then the saw was inserted 
in the crack between the two pieces with 
the back against the sheet iron and the 
teeth against the underside of one of the 
two horse cross members. Pressing down- 
ward on the saw handle forced the back of 
it through the sheet iron with a shearing 
action.— Colin K. Lee, Bowling Green, Mo. 



Flypaper Back of Window Card 
Is Out of Sight 

FJy paper can be 
kept out of .sight 
and yet be effec- 
tive in window 
displays T if it is 
attached fo the 
backs of display 
cards as indicated. 

A couple of paper 
clips at the top 
will hold the fly- 
paper in place. 




Chalk Kept on Nail in Tool Kit 





Instead of 
throwing a disk of 
carpenters 1 chalk 
around in the tool 
kit where it marks 
up the tools, hang 
it on a nail near 
the handle of the 
kit as indicated. It 
takes only a min- 
ute to drill a hole 
through the chalk and to drive a finishing 



nail in the end of the tool box. 



Four Berry Boxes Are Carried 
By Means of a Clothespin 



A s an aid to 
pickers in carry- 
ing a number of 
berry boxes in a 
field, one farmer 
sawed slots in the 
jaws of a spring - 
type clothespin. 
This was slipped 
over the four 
boxes at the cor- 
ners as indicated. 
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Box Joints 

eniilM cut with a J4£f. 



T TNLESS a suitable setup is employed to 
^ assure uniform offset cuts, the cutting 
of box joints. Fig. 1, is a painstaking job, 
even though a power saw is used. But with 
the two-part jig shown in Fig. 3 + 
multiple cuts, correspondingly off- 
set, can be made quickly and ac- 
curately. Fig. 4 details the guide 
winch is screwed to the miter 
gauge, and the holder to which 
the work is clamped vertically as 
shown in Fig. 2. A single dado 
blade is adjusted to project the 
thickness of the work above the 
saw table* Then the guide piece 
is screwed to the gauge in a posi- 
tion to allow the vertical upright 
of the holder to butt against the 
left side of the blade when the pin 
in the latter engages the 
first hole. Corresponding 
lengths of work are placed 
alternately in the jig, that 
is, the first is offset from 
the holder with a Ik -in. 
shim, the second one isn*t, 
the third is, etc., as indi- 
cated in Fig. 4. Then the 
work is passed aver the 
saw, shifting the holder 
from one hole to the next. 

To make the intermediate 
notches, a second cut is 
required. Using a Vi -in. 
shim. By using two blades 
spaced with, a Vs -in, col- 
lar, the second cut can be 
eliminated. 
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Special care ihauld lie 
taken in spacing t tie 
hales in Ihe guide at 
shewn in Fig, 5 
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Empty Box Serves as Depth. Gauge 
For a Paper Stapler 




In stapling pamphlets or booklets where 
the staples must be inserted accurately 
along a folding line, the depth to Insert the 
work can be gauged with an empty staple 
box. Just slip the stapler into the box T 
after breaking out one end Then cut down 
the sides of the box to the depth that the 
work is to be inserted. 

Heat of Carbon Soldering Torch 
Regulated by Resistance Bank 

As carbon soldering outfits are designed 
to produce their maximum heat at all 




times, which is often too much when sol- 
dering or brazing tiny work, a resistance 
in the circuit will permit the heat to be 
controlled to suit the work. A couple of 
auto cigarette lighters will do for this pur- 
pose. These are mounted on a base and 
the electrode is connected so the current 
passes through one or both of the lighters, 
depending on the heat required. 



Trowel Smooths Pocket Linings 
Before Steam Pressing 

Annoyed by the 
time required to 
smooth out pocket 
linings before 
pressing garments p 
one owner of a 
dry-cleaning shop 
found that a small 
garden trowel was 
ideal for the pur- 
pose. The trowel 
is easy to insert in any pocket opening and 
a side -to -side motion smooths the cloth. 



Inverted Box Supports Showcards 

Large showcards 
in windows or on 
floor displays can 
be supported eas- 
ily by using card- 
board boxes of 
suitable sizes. The 
lids of the boxes 
are slipped over 
the bottoms and 
the cards inserted 
as indicated. 





Clip Hanger Adjusts Shop Light 

Handy for adjust- 
ing your shop light 
to any desired 
height, this simple 
hanger ran be made 
in a few minutes by 
merely soldering a 
wire hook to an or- 
dinary paper clip of 
the type shown. The 
hanger will also 
prove useful for 
gripping the light cord when hooked over 
a pipe or rod above the work. 
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ALUMINUM 

AND ZINC-ALLOY DIE CASTINGS 



TN ELECTROPLATING aluminum, alu- 
miimm alloys and die castings of cither 
zinc or aluminum alloys, the most satis- 
factory method for general purposes is to 
give the aluminum or zinc alloy a prelim- 
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inary electroplate of nickel, after a careful 
cleaning and preparation. Copper, chro- 
mium, silver and other metals can he plat- 
ed over the nickel by customary methods. 
Identifying metals: Before electroplating 
it is important to be certain whether the 
metal is a sine alloy, aluminum, an alumi- 
num alloy, a magnesium alloy or some oth- 
er metal. The plating methods given here 
are for use only on zinc and aluminum and 
their alloys. Magnesium alloys, which are 
used widely for lightweight eastings, can- 
not be electroplated successfully, and other 
metals are best plated by different meth- 
ods. The easiest Way to distinguish zinc 
alloys, aluminum alloys and magnesium 
alloys is by their specific gravities, which 
arc given in Fig. 3. To find specific gravity 
first weigh the metal object in air as in 
Fig. 2. For accurate results, use the most 
sensitive balance or scales available. Then 



suspend the object in water by a light wire 
and weigh again. The weight of the article 
in air minus the weight of the article in 
water, is the loss of weight of the object. 
The specific gravity is equal to the weight 
of the article in air, divided by the loss 
of weight. 

Cleaning aluminum: The first step in 
preparing aluminum alloys for electroplat- 
ing is to clean and buff the metal thor- 
oughly, freeing it from dirt and grease. 
Ordinary strong alkaline cleaners used in 
cleaning iron, brass, and other metals for 
electroplating cannot be used on alumi- 
num or zinc alloys because they attack the 
metal. The formula for a satisfactory 
cleaner for use on any aluminum alloy is 
given in Fig. 5, The solution is used hot to 
remove all grease from the metal. After 
being cleaned, the metal should be rinsed 
in cold water. The next step with pure 
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Roughening births: The next step in the 
treatment of the aluminum will depend on 
the composition of the llLIojv being plated. 
Ordinary soft aluminum (known as “2-s,” 
which is practically pure aluminum) 
should be given a “nickel dip” to roughen 
the surface slightly and give it a thin pre- 
liminary coating of nickel. Moat sheet alu- 
minum articles are made of this alloy and 
should be given this treatment. Alumi- 
num-alloy die castings and sand castings 
are given an “acid dip” to roughen the 
surface before plating, instead of the hy- 
drofluoric acid treatment. High-strength 
aluminum alloys (3-s, 17-s, 25-s ( and 51-s, 
which contain various amounts of copper, 
silicon] and manganese) are given a “man- 
ganese dip” after the rinse, following the 
hydrofluoric acid treatment. 

The formula for the roughening dip for 
soft aluminum is given in Fig, 7. The work 
should be dipped in this solution for a pe- 
riod of about 15 seconds to etch or roughen 
the surface to improve adhesion of the 
nickel plate, and also to give a preliminary 
nickel plate to the aluminum. Hie alumi- 
num should leave this bath with a glossy 
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C-0 PROCEDURE FOR CLEANING AND PLATING 



aluminum and aluminum alloys 
except castings, is to give the met- 
al a quick dip in an acid solution, 
prepared by adding 50-perccnt 
hydrofluoric add, l pt. T to water, 
9 pts. t or same proportions in 
smaller amounts. The work should 
be dipped in this solution for 
about 15 seconds. This solution 
must be used in a lead-lined con- 
tainer, Fig. 6, as it will attack ei- 
ther glass or stoneware. Hydros 
fluoric acid produces painful burns 
on the skin which are slow to heal 
so great care should be taken to 
prevent getting it on the skin or 
clothes. If this should happen, 
immediately wash of! in plenty of 
running water. After the acid 
eleaningj the metal should be 
rinsed thoroughly m cold water 
and transferred to the “roughen- 
ing bath/* 
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gray coating of nickel. The time 
required to achieve this result will 
vary somewhat with the surface be- 
ing plated and the strength of the 
dipping bath, but the exact time can 
be determined by experiment* 

With aluminum-alloy castings it 
is not necessary to use the hydro- 
fluoric-add cleaner as described 
above, and after removal from the 
alkaline cleaner and rinsingt the 
work can be transferred at once to 
the acid dip for roughening. Die- cast al- 
loys should be immersed fur 15 to 30 sec- 
onds in a mixture of concentrated nitric 
acid, 3 volumes, and 50-percent hydroflu^ 
orie acid, 1 volume. This bath should be 
used at a temperature of about 80 D K If 
the plating does not adhere properly the 
acid dip was loo short. Too long a dip, on 
the other hand, makes the work too hard 
to buff. Since there will be some variation 
in the strength of the bath, and also be-> 
cause there is a very appreciable difler- 
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ence in the characteristics of various alu- 
minum easting alloys. It may be necessary 
at times to adjust the acid -dip time on the 
basis of experimental results. With sand 
castings., the same acid dipping solution is 
used and the same conditions prevail, ex*" 
eept that the time of dipping will run be- 
tween one and two minutes. As this acid 
is highly corrosive, it must he kept in a 
container which is painted with a mixture 
of paraffin, 4 parts, and beeswax, 1 part. 
Glass and stoneware are attacked by this 
solution h and lead will be severely attacked 
at the air-acid surface* Because of its cor- 
rosive nature* the solution must be kept 
off skin and clothes. 

The manganese dip for high-strength al- 
loys, Fig. 7, should be used at about 90* F. 



Generally a dip of 15 to 30 seconds is re- 
quired. If too short a dip is used, the plate 
will not adhere properly, while too long a 
dip makes the plate too hard to buff. 

Nickel plate: After the work has been 
given a roughening dip, it is rinsed well in 
two changes of water, and then transferred 
to the plating bath. Most standard nickel- 
plating baths will work on aluminum al- 
loys which have been prepared according 
to the above directions, but the formula 
given in Fig. 8, has been found highly sat- 
isfactory, For plating tanks, use a stone- 
ware crock or glass battery jars. The ar- 
rangement of apparatus and wiring is 
shown in Fig; X + Across the tops of the 
plating tanks three brass rods, or better 
still, lengths of heavy -walled brass tubing, 
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with the plates as far apart as pos- 
sibly the voltage across the plat- 
ing tank is still greater than 2 
volts, remove some of the salt wa- 
ter from the tank and replace with 
fresh water. With 2 volte, a plate 
produced in about 45 mins, should 
give adequate corrosion resist- 
ance. After removal from the plat- 
ing bath, the work should be 
rinsed in hot and cold water, and 
then polish edj Fig. 12. using lime 
abrasive on a soft wheel* After 
removal from the plating bath, the 
articles should have a glossy gray 
coating of nickel which eiitt be 
bulled up to a high luster. 

Final plating: Nickel-plated 
aluminum can be given a further 
plate with other metals such as 
copper, silver, and chromium. 
When copper is to be applied, an 
acid plating bath is used. The for- 
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are laid. The work to be plated is suspend- 
ed from the center brass rod, and two pure 
nickel anodes are suspended from the two 
outside bars. A heavy-duty radio- type 
rheostat, or a salt-water rheostat, also 
shown in Fig. 1, is connected into the cir- 
cuit. Connections to the storage battery 
should be made with heavy spring clips, 
A d.c. voltmeter, reading 0 to 10 volte, is 
also required and should be connected as 
shown in the wiring diagram. If much 
work is being done a d.c. generator pro- 
ducing 6 to 10 volts will be found more 
convenient than a battery, 

The nickel-plating solution can be used 
at ordinary room temperature, although it 
works better if it is heated to about 90 or 
95* F, in a vrater bath similar to that shown 
in Fig. 11. When the work is ready for 
plating, it is hung by means of copper 
wires from the center support, and is com- 
pletely immersed in the plating solution. 
The plates of the salt-water rheostat are 
moved as far apart as possible. The cur- 
rent is turned on and the voltage adjusted 
to about 2 volts, by moving the plates of 
the salt-water rheostat closer together- If, 



mu la is given in Fig, 9. The plating bath 
should be used at room temperature t with 
a voltage of to 2 volte. Anodes of cop- 
per sheet are used. Plating for 30 mins, 
will give a fairly heavy plate- Chromium 
also can be applied to nickel-plated alumi- 
num^ using the solution given in Fig, 10, 
The solution should be kept at about 100° F„ 
in a water bath, as shown in Fig, 11, Lead 
or steel anodes are used. The nickel- 
plated article should be placed in the solu- 
tion and current turned on. The rheostat 
should be adjusted to give about 4 volte. 
If, after a few seconds plating has not 
started, the voltage will have to be ad- 
justed up or down to find the proper volt- 
age for plating. The plating voltage is very 
critical and will have to be determined In 
any case by experimentation, as it de- 
pends on the area of the surface being 
plated, bath temperature, and numerous 
other factors. A short plating period of 
about lte minutes is recommended on 
nickel-plated aluminum as longer periods 
may raise blisters on the plate* When us- 
ing the chromium- plating solution cover 
the tank with newspapers to prevent the 
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fine mist- like spiaj? from 
being breathed. 

Preparing zinc ;iJl oys 
for electroplating: Zinc 
alloys should be cleaned 
in a mild alkaline clean - 
mg bath, for example the 
same cleaning bath that, is 
described, above for alu- 
minum alloys. It should 
be used at a temperature 
of about 180" F- t and the 
work should not be left in 
the cleaning solution any 
longer than is necessary 
to remove grease from 
the surface of the metal. 
Following the alkaline 
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cleaning, the metal should be rinsed well 
in water and then given an acid dip, in a 
solution made by dissolving hydrochloric 
acid or sulphuric acid, 1 pt. T in water, 9 pts. 
The work is dipped in this solution until 
the first gas bubbles appear on the metal, 
after which the work is immediately re- 
moved and rinsed thoroughly. Then it is 
transferred to the nickel-plating hath. If 
the work is left in the acid dip too long, it 
becomes discolored and cannot be plated 
successfully. 

Electroplating zinc alloys: Zinc alloys, 
cleaned according to the above procedure, 
can be given a nickel plate in the same 
bath as described above for aluminum. A 
light plate of 15 mins, to half an hour from 
the above bath is entirely satisfactory for 



interior work, although it is not suffi- 
ciently heavy to give good corrosion 
protection. For a more durable nickel 
plate, the zinc alloy should be plated 
for 15 mins, in the nickel-plating bath 
described above, then rinsed thorough- 
ly Ln cold water, after which it is trans- 
ferred to a second nickel-plating bath, 
containing nickel sulphate, 12 oz,, nick- 
el chloride, 4 oz. F and boric acid, 2 oz, p 
dissolved in water „ 1 gal. Nickel anodes 
are used, and the voltage is adjusted to 
2 volts. A plate of about 45 mins, 
should be used. A handy chart for 
cleaning and plating procedure on zinc and 
aluminum alloys is given in Fig. 4 and will 
be convenient to have at hand when plan- 
ning your work. 



Drawing Lines With a Typewriter 

Typists who have to draw a line on their 
work can do it much easier than by the 
usual method of repeatedly tapping the 
“dash” key. Instead, just hold the key 
down with one hand and with the other 
hand, release the carriage control and pull 
the carriage back and forth a couple of 
times. This will give a straight line across 
the paper. If the ribbon tends to bunch up, 
a couple of turns of the ribbon spool will 
rewind it. 
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Accessory Cabinet Is Portable 
For Use m Machine Shop 
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To keep small accessories for a drill 
press, shaper, lathe, etc,, always at hand, 
1 made this cabinet so that it could be 
moved from machine to machine. It con- 
sists of a small steel cabinet mounted on a 
standard of pipe. Floor flanges attach the 
pipe to the cabinet and to the base. 

—Fred Hood, Walton, N. V. 



Vacuum Cups Hold Guide Strings 
Used in. Lettering Windows 

As a guide in making accurate letters on 
large store windows, one sign painter uses 
two colored strings stretched and held in 
place by four vacuum cups. The cups are 




removed easily and are placed on the side 
of the glass opposite that on which, the 
lettering is being done. 



Self-Locking Paper Cylinders 
To Blanch Plants 

Instead of sta- 
pling or pinning 
paper together to 
form cylinders for 
blanching plants, 
try the self-lock- 
ing joint shown. 

With this method 
it takes only a sec- 
ond to assemble a 
cylinder, and after 
it has served its 
purpose, it can be 
easily taken apart 
and stored flat for future use. The cylin- 
ders are made of asphalt roofing paper. 

Lead Sinkers Eliminate Strings 
On Mechanic’s Apron 

Tying and un- 
tying of his apron 
every time he had 
to remove or put 
it on, was avoided 
by one mechanic 
who used lead 
sinkers to hold it 
around his waist. 
The strings were 
cut off to project 
3 or 4 in., and the sinkers were tied to 
these. When putting on the apron, the 
sinkers were merely dropped into the hip 
pockets to hold it in place. 



Putty Can Attached to Paint Pail 

Your putty can 
be kept handy 
when doing out- 
door painting by 
simply punching a 
small hole through 
the can so that it 
will slip on one 
end of the paint- 
pail handle as 
shown. Carried in 
this way, the putty is always in a conven- 
ient position for instant use. 
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AUhmjct Friction Catches 



rmcTtoN catch 



Whan table inserts of wood ar& used to 
accommodplo various dado setups, a 
friction catch fitted in the Hge of e-nch 
one d Fig. is ideal for holding the insefl 






The sow-filing jig shown in Figs, 4 
and 5 grips a sow blade firmly ye l 
per mill Ft io he moved forward pS 
the filing progresses merely by pull- 
ing on it. Tho jig consists of Iwfi 
wooden blocks clomped together 
wilh bolt£ r end four friction catches 
as indicated to hold the saw blada. 
5ct in the tee of a visa- screw as in 
Fig?. 6 and 7 r a friction catch will 
keep the band la raised lo any posi- 
tron desired, which is handy when 
there is o dmw*r under the vise 



A wooden ring filled with threo eolches as in fiB B - 
2 and 3, and lacked in the mouth of the dolt bag of 
e sonder mokes the bog cpty to remove or replace 
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Cleaner for Pen or Pencil Points 
From Mohair Furniture Glide 




Driven into an ink-bottle stopper or the 
handle of your sandpaper pencil pointer, 
mohair furniture glides provide good 
cleaners for pen and pencil points. In this 
position, they are always at hand, and are 
easily replaced when they become dirty, 
— Axel Ogren, Chicago. 



Connecting Rod Holds Pump Pipe 
When Lifting It From Well 

Having to re- 
move pump pipes 
from wells to re- 
pair the cylinders 
occasionally, one 
farmer made a 
pipe holder to as- 
sist in this work 
from an pld engine 
connecting rod. 
The lower half of 
the rod bearing 
was replaced with 
a steel plate, which 
pivoted on one of 
the bearing bolts and hooked over the oth- 
er one. When damped around the pipe as 
indicated, the rod held the pipe securely. 



C Before removing the cap from a tube of 
paste solder, its a good idea to mix the 
contents by squeezing the tube from top to 
bottom several times. 




Car-Top Racks for Campers 

If you are planning a camping trip this 
summer, whether it be just a day or two, 
or of long duration, one of these car- top 
racks will enable you to carry luggage or 
a boat with ease. The luggage rack shown 
in Fig, 1 has large capacity and is attached 
securely to the car, yet is taken off easily 
by removing six screws. Fig, 2 shows the 
general assembly of the rack. Sides and 
ends are of wood, and the bottom consists 
qf strips of flat iron and wire. Rubber at 
the crossing points of the strips and around 
the lower edges of the ends and sides pro- 
tect the car top. The rack is attached to 
the gutters at six points above the doors 
and windows. Those who take frequent 
short trips, and want a boat rack that is 
removed or replaced in a few minutes, will 
find the one in Fig. 4 just the thing. It 
consists of two lengths of pipe or conduit 
arched over the car top and fastened to the 
upper hinges of the four doors by means of 
special brackets as shown in Fig, S. Each 
bracket is attached with a bolt T which is 
substituted for the hinge pin and riveted 
in place. Being small, the bracket remains 
on the car and b painted to match it Own- 
ers of coupes will find that the canoe rack 
in Fig. 1 solves their problem of carrying 
a boat above a short length top. The rack 
damps to the bumpers, and a center brace 
from the rear support to the seat back 
takes care of end movement. Pipe is used 
for the supports, which have wood cross 
members padded as in Fig. 6 to prevent 
chafing the back. Clamps to fit over the 
bumpers are welded into the lower ends 
of the support pipes. 



Mice Kept Out of Binder Canvas 
By Tar Paper in Roll 

Mice that insist 
on living in your 
binder canvas can 
be discouraged of 
this habit by roll- 
ing a piece of tar 
paper up with the 
canvas before it is 
stored for winter. 

This is also a good 
method to follow when storing tents or 
other canvas articles in a place where mice 
can get to them, 

— Walter Krushel, Morden t Man., Can. 
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Portable Lamp Rests on Car Top 
And Directs Light Inside 




For working inside a car, a mechanic 
in one garage uses a portable lamp which 
is supported by a weight resting on top of 
the ear. The lamp is attached to a flexible 
shaft or conduit* which is Ln turn anchored 
in a concrete block. With this arrange- 
ment, the lamp can be moved or twisted 
about to direct a beam of light wherever 
needed. The block of concrete has sponge 
rubber on the bottom to prevent scratch- 
ing the surface on which it is set. 



Relay Installed in Electric Circuit 
Improves Old Headlights 




Owners of cars not equipped with 
sea led- beam headlights can improve them 
by putting a relay in the electrical circuit 
to bring the current directly from the bat- 
tery to the headlights. This makes it un- 
necessary for the current to travel through 
the wiring and connections of the switch 
and instrument panel, with the result that 
resistance is reduced. First* have the bat- 
tery fully charged. Then remove both ca- 



bles and clean the connections carefully. 
Bo sure to remove and clean the ground 
connection at the car frame. Next replace 
any worn or oil-soaked wires. Remove the 
reflectors from the lamps and clean nr re- 
place them. While they are out* see that 
all connections inside the lamp housing 
are clean and tight- Then replace the re- 
flectors and install the relay. Place it as 
close as possible to the headlights. Use 
full size wire to avoid a drop in voltage, 

— W, B r Glancy, Goshen* Ohio* 

Removal of Axle-Housing Cover 
Unnecessary to Repair Axle 

When overhaul- 
ing the differential 
on cars that do not 
have the axle 
shafts locked in- 
side the differen- 
tia^ it’s unneces- 
sary to spend time 
removing the dif- 
ferential cover. Instead, just pull the axles T 
and then remove the bolts and slip the 
differential carrier out from the front. 



Cornstarch Aids in Waxing Car 

I hove found that a little cornstarch 
saves a lot of rubbing when waxing my car. 
After the entire surface has been thor- 
oughly cleaned and wax i$ applied over a 
small area with a damp cloth in the usual 
way, dip a dean piece of cheesecloth into 
a box of dry cornstarch and rub it over 
the waxed surface. You'll be surprised 
how quickly the luster is brought out. 
Some white dust from the starch will re- 
main on the car* but this can be wiped off 
when the job is finished, 

— J. G, Schlichfcer t Memphis, Tenn* 



Oil Pumping Reduced in Motor 
By Altering Pistons 

If you own a 
Ford V8 that uses 
oil excessively and 
do not feel that 
the condition of 
the car warrants 
the expense of re- 
pairing or replac- 
ing the motor, try 
altering the pis- 
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tons as shown. After removing the 
pistons and taking off the rings, 
clean the grooves carefully. Then 
enlarge the present holes under 
the oil rings to % in, and chamfer 
the bottoms of the oil-ring 
grooves. Now drill six %a-in. holes 
through the chamfered portion 
around each piston. Next, drill a 
Vi-in. hole one side of the piston 
in line with the piston pin and 
then slot the piston skirt from the 
bottom to the hole with a hack- 
saw. This will give the piston 
enough natural expansion to keep 
it tight in the cylinder, yet not 
enough to score the cylinder wall. 
Install a set of good rings and you 
should reduce oil pumping to a 
minimum. 

—James W. Clift, London, Ohio, 



Glove-Compartment Latch 
Shielded to Protect 
The Clothing 

After tearing his coat sleeve on 
ihe latch of his glove compartment 
when reaching into It, one motor- 
ist shielded the latch as shown to 
avoid this trouble. The shield is 
merely a piece of brass shaped as 
shown and soldered to the back 
of the latch. Ins lolled as indicat- 
ed, the shield will not interfere 
with the operation of the latch. 



Castered Skid Loads Heavy Boxes 
on Truck Single-Handed 



One truck driver who often had to load and un- 
load heavy boxes single-handed used a skid like 
the one shown. It is nothing more than a heavy 
plank with two rows of trunk tasters mounted near 
the edges of one side. In use, this is placed with 
one end on the tailgate and the other end on the 
ground. A rope passing over a pulley at the top of 
the skid is used to raise or lower the load- 



Window-Raising Mechanism Oiled 
With Aid of a Wire 

When the wim- 
dow - raisin g 
mechanism of my 
car needs lubri- 
cating, I do the 
job without re- 
moving the up- 
holstering on the 
door. The uphol- 
stering is loosened 
at the bottom of 
the door enough 

to insert a flashlight to illuminate the 
mechanism. Then the glass is lowered and 
a wire with a hook on the end is inserted 
between the glass and the window molding. 
Looking down this opening, the hooked 
end of the wire is slipped over the part to 
be lubricated* and oil is flowed down the 
wire, — W. C. Wilhite* Carhnville, 111. 
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Glare From Rear- View Mirror 
Avoided. With Shield. 




If lights of a car behind you reflect in 
your eyes from your rear -view mirror, a 
simple shield of colored celluloid slipped 
over the mirror will help stop the trouble. 
You can make the shield by first: softening 
the celluloid in hot water and then shaping 



it. When not needed in the daytime, the 
shield can be removed from the mirror and 
carried in the glove compartment. 

— Opie Head, Jr., Chicago. 



Axle- Shaft Tubing Is Removed 
With Hydraulic Jack 

In removing axle -shaft tubing of trucks 
and buses* I find that a hydraulic jack sim- 
plifies the job. After the differential and 
axles have been removed, a metal template 
is made to lit against the tube as shown to 
take the jack head. Then a wooden block 
shaped to fit inside the differential housing 
is made to take the base of the jack. With 
this setupp pressure can be applied with the 
jack against the inner end of the tube to 
force it out easily. 

— Thomas L H Mino, Cincinnati, Ohio, 
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Here's Fun and Profit for the Home Craftsman 



Hundreds of projects described in two big books 




264 Things to Build 

You will never be At a 1m» for swethinf to mihe if you have 
thoae volume*. The rtri|t of subject* c&vered seems limitless. 
You will find hundred* of ideas you. can use around your home, 
and also things that can be made in your spare time for profit, 

Mare Than 1,600 Pictures 

You 9f^ exactly how evciythuiif ii dan* bectmio over half of this 
bonk i* made up of picture*. Drawing* and illustrations show 
every itep in con* traction and also the completed project. You 
do not have to he an expert and yon r *uccc** will amaze your 
family and friends. 

Partial List of Contents 

Built-in vanities, fireplaces, glas* dre orations, lighting fixture*, 
re- can in# chairs, garden furniture, bird houses, leg cabin*, porch 
furniture, table*, hostefl* tr*y* h 9- id L'b cards, kcitches. foots tools r 
desks. \b.wnp&t book end*, eh airs, fireplace screens, bookcases, 
wall cabinets, glass furniture, picture frames, cottage furniture. 

Set of two hooks sent postpaid for only SSt: 

(Money hack If not satisfied} 
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PHOTOGRAPHY’S 

GREATEST thrill 



M1ATURE CAMERA 



On your own home screen -gorgeous full-color “stills"— 
with KODACHR0ME— at surprisingly low cost... 



C OLOR w STILLS” — brilliantly gay 
and breath takingly beautiful — 
are today’s No. 1 thrill among mini a - 
t tire -camera owners. 

With & Kodak Bantam //4.5 or a 
35 -mm. rament such as the Kodak 35* 
anyone can make these full -color 
f 'st ills’ ’ wi tli K Oil a chrome Film . They 're 
enormously popular* As easy to make 
as black-and-white. And you’ll be sur- 
prised to learn how little they cost. 



With Kodacbrome, ii ie initial cost is 
the whole cost — your finished teams* 
pa rencies, in slides which are all ready 
to project on your own home screen, 
are paid for when you buy your film. 

Your dealer will be glad to show' you 
cameras loading with this wonderful 
full-color film, and to project a variety 
of sample "stills” for you with a Kotfa* 
slide Projector . . . Eastman Kodak 
Company, Rochester, N. Y. 



Those Kodak* moke fuli-color KQDACHROME "rfiffli" at w ell 



EH.. 






(HI 






$M50 Kodak 35 f/5.6 

1 1 — (Shown cbovt) 

Compact, svnartn convenient- 
lo -carry. Precision conatruc- 
tion. Kodak 3 S// 4 * 5 ^$ 24 . 50 . 

Kodak 35 //3.S — $33*50; 
with Coupled Hangs Finder, 
$47.50. 



Di pictures in black-and-white 

$9950 Kodak Bantam ff 4.5 

it (Shawn bvEaw) 

So small it fils the palm of 
your hand; font, versatile, 
ca^y -to -opera le. A precision 
miniature. 





For Projection ■ . 

Kodosli.de Projector Model I 
— small, efficient* thorough- 
ly dependable. Complete 
with lens, lamp, and 
cord — S 16.50. 



KQDACHROME FILM 



Eastman's film for gorgeous full -color "stills" 
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Rainbow of Steel 



{Confirmed from pag* 43J 



erected the steel towers on top of the abut- 
ments and tied the top of each tower back 
to the massive concrete Sfc deiidmen :f by 
means of 32 steel wire ropes 200 feet long 
and 1 %i inches in diameter. The steel 
skew- back shoes of the arch ribs are placed 
on the arch piers by means of derricks 
standing on each concrete approach just 
beneath the 130-foot steel tower, and the 
sections of steel rib about 45 feeE long are 
built out successively from the skew-back 
shoes by these and other derricks operat- 
ing two to a side. 

As the various sections of steel rib are 
swung into position r by first one derrick 
above and another below, they are tied 
back from time to time by means of the 
steel cables attached to the forward ends 
of the section and fastened to the tops of 
the steel towers. In all, four sets of such 
tie-backs will be used to support each half 
of the arch. 

When each half rib is in place complete, 
extending out 475 feel from its skew- back , 
the two halves of each rib will be ctosed 
by means of temporary keystone pieces, 
the tie- hack cables slacked of! and the 
temporary keys Lone pieces adjusted to 
correct position by means of heavy hy- 



draulic jacks. The permanent keystone 
sections will follow. 

After the completion of the arch ribs, it 
will be a fairly simple matter, by normal 
construction methods, to erect the remain- 
der of the steelwork and place the concrete 
deck of the 1450-foot bridge with its 950- 
foot arch 

The finished bridge will include a series 
of four concrete approach spans on each 
side of the arch span and a terminal for toll 
collection and customs and immigration 
inspection at each end. It will provide two 
22 -foot roadways separated by a four- 
foot central mall and a 10-foot sidewalk 
along the south side, facing the fall^ This 
walk will probably be called something 
like ^Honeymoon Lane 11 or “The Wishing 
Walk/ 1 

Hon. T. B. MeQuesten, K. C., who is 
Minister of Highways for Ontario and 
chairman of die Niagara Parks Commis- 
sion is chairman of the Niagara Palls 
Bridge Commission, and C. Ellison Kau- 
meyer is secretary, Waddell and Hardesty 
of New York and the Edward P. Lupfer 
Corp. of Buffalo, N. Y., are the consulting 
engineer^ while Waddell and Hardesty 
were the designing engineers. 
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destruction Is Their Business 

' (Cgntinupd ftrPFH 53 J 



Another spectacular explosive is tl\ei£nit, 
a mixture of iron oxide and finely divided 
aluminum. When ignited it produces an 
enormous heat and therefore makes ex- 
cellent incendiary bombs. Warring nations 
claim great success with thermit mixed 
with sulphur as an incendiary bomb. 

New air -compressor equipment has been 
developed for use of the demolition engi- 
neers. Tools included arc an air drill, air 
saw, ah' shovel and pavement breaker, 
The drill and pavement breaker can pene- 
trate the hardest concrete in a bridge or 
road; the saw will cut through strongest 
timber, whether it be a tree, road block or 
part of a bridge; the shovel removes debris 
with remarkable ease. 

Several now methods for penetrating 
barbed wire entanglements have been de- 
veloped. Wire cutting with torpedoes is 
fairly effective but it is too slow and re- 



quires too much manpower. A better sys- 
tem involves the use of chicken wire. 
Three -foot lengths are wrapped in heavy 
burlap, and when a section of barbed wire 
is encountered, explosion troops simply 
drop a number of these heavy mats on the 
wire and it falls harmlessly to the ground 
A new trench mortar promises to be 
ideal as a high-angle, short-range weapon 
to assist the advance of the infantry for 
meeting the “enemy” at close quarters. It 
concentrates fire on machine-gun areas 
which, because of irregularities of the ter- 
rain, cannot be reached by flat-trajectory 
weapons. Two mam sizes are available in 
the new mortar—60 mm. and 81 mm B 



CNames and addresses listed in the index, 
page 4- A, show where to buy manufac- 
tured products described in this magazine. 
Say you saw it in Popular Mechanics. 



162 



POPULAR MECHANICS 







7SS> 



X0CXy/H0MV7?f/# 



KO&Tf/Y Tver?# 

SHO0ff/V 



PQrt&blp Home fl Dcerder R jdin Ph»it»gf4p1i 



f Wt\ pn( <4 il.r** '■ t-MiIiCuL 
'"iK i.n It I i I IL I "■ 1 "■ Ilm 

hfi.VJJfcK .tr.l t." IT J.VJ7 *t 
UlLJhi H.V U-T-yr Carry nh,i- * |rfre- 
JCi y f <Ji of fci-iir T-qin*, ImiEEvIiiFAL 
ufarJlj. V--i uhu kl ■ ■•rlio iir p&tHw- 
L<r r ft nr i Li -r.1 jtmr r iViiri-..* rjdm 
A 'nrii |iIpL* nilh , ~mfcU i r ' r A bwi 
Urti i if |.ii: wb . s-iags 



tjjj ll'.'n ijn r , : ,r j ID! "DAISY 
Br'l - !..■■ i.ir frill FiC* 

iriEh. 50D TuTC^l^r t^rvL. "Splh- 
Er.c ltiril'n" TiTMH, IS T u|*b 
Cirdt. lli'.-k-rLip. 



tUH BRACKETS 

^ ¥- in A pair cl Kir 

\W Hr.ll PFU^^^L"- jr u 

,i cur -L'iii:i r-:^ Hv 

PJlmric "TUtiMCEH- 

r VALUE ttub. ., . , ■ 



■ y— MvJ’dUjEbl Cnnlcrt Tsirirt, inhtnkl 0.11 fiul**. EantniEf fafali.Btvd 
l]uU]r Ulihk- Gp nfljr Lini"bJ LUu40 El-3 J 1 t G t'ClCSESI Harry? Jlurrjl 



t >i a>P nniTC * Thriiihng 2 Ww*j| expenses- 
1 ail £ rK(£C PAID Trip Is Red M*f Bnwhol 



h.ippy Trip WlriDttlP ■ill BrWt at F^n-™ 1 , CohrfKjf*. AUf. Iff. hnf 
m .Jtr rrj luiuiKa fld kA nri'l! . I'lW b-Pim hxtmnaJ Fa rk r ClaUd 



to.-fa* rfj [riJuiLu mav-t! j-ujsd ^ P Mt** . l'IeU- K 
Ink*. FIlW r«l, ■frs.rdnn rJ TboGodr. TV 
— m, m.iiuii i_liii viHibi Cliff 3 ■ ^ eI 1 j 






*+*&*¥ ilin Ranrlm 

SL Liidijh HiHTVjLta.n. rt r. 



LilE^. rilW 1 WB| ur*i -JE-IE V. - ... ee -t 

—a j .1, bb-'St-qrsiQ viui tn Cliff DH-cl Ifeifa, Lnd la li MtHFVR.Ur.n. rlr. 

flEE FrcJ H ii ii.i.ii M- Mip.Hr h.a fas-eui CjiMwiii ytna "rEEt? 

flV L?E Et M Ea Ilia raiUdLala KUGlial * hat a trip- ! “ WlnL a uuuW+11! baUrl 



J.M-^i.-rd hy 
- ; rr |.hri| fife*. 
■DEtr. IliO.i Ei. 



h'.Yb 



SJSO 



roly 
added irt 

-C jti >jO. 



Ke*i Guvt UrurU. 1 '! h! U you 
haven't any olr rtBr- -tret on# 
your iioaFi-sjil tiaM-> 

•A MTT, .*■ lllirl.H UIH.Illh fir fLC'tlN j[- 

mmc Rtorr! IT Denier Ik Hold 

HlH.Lt El If kfiiTi n-iiisy DlilIE-j IbtiiT 



yum --ninii ei* tne rrrr *A ih'- 
Dnisy you i^nat— wet’IL :;ond It 



urus-y you u’qjie— we n Kona lt- 

I hihI |.-jili I ! i DuCy :u! :l ri!l Eei e7jjLi- 



sida oil ;■ I L nfli i-.l 



efAMVMe or t&mwzw/srs 



O Jl 1 r; 1 s A L 
LEClITM^a-LOADEH. 
CaEIBI.VE. - ■ - - 



f'u mu HiprfAllf. .*in-3hnP_ U SO 
Foi«+P>fE| M/wnxim-. . . . V 



UEAer Dals>0 hut ■lllHlfihJ- Hurt Jnnri B pAc la I. W« 1*0* outdoor in Mir'. H.W 
— KbAdftl -I-yj-jLuL rujK^Li: . iL.«— &in#Jo at II xud IJ .StL 

&se&&syBVUS && jmwt- sesr 

mt rx/tofr Vf?err#t f* £>Mtrs, xa#& 

CONTEST RULES 



f I ) Furh i i iii.Lh-fiL:UjL must Eihool an 
rtclaL Taxijet -nnd coi'Eil.'leLe TEIK 
6FJTTEWCS IIIEO to JllOOL U D*LKy 

li^-IIU^ .,...." Iei JO wun |h Elf 
Iwr. Sentence muot be- TE-rltten la 
fipaM pWM-ttlrf on Ofarinl Tentiif. 

CenleMt nlaEtn ^Loy I, endn JiiLy 

i!5. AM. Tju-^l-i :, anil Kiim.'pleE.Hl 

H mu<t bo receiwrf 

JJak-v ManurncturLniff ComiKLay. r\\ - 

mouth, MN IiL^iijl inbduJ}; IlL, J uly 

11141. 

IJi Aei>‘ nlr rl ISl l urlnif EJ LI (y|i? slstii 
ciLay bo u±e4t. 

(41 ContcAtfiEitfe may bo i>F any siyf- 

^ » ta and inclndijiq in v-nnriPt. fll ■'tart 

of ton tuHt. AEoy 1, llMl, p.rHl must 
bo TesLilicnlJ. hvT ljio Ci^nLiiif’nut 
l.irtltt'Hj :- : iuii"H, 

gsi PfllSFJ will tie flwAnlukl im |Lo 
ObrTi b-i raad him oE Tai^et CJ>HO pi UH 
yiPlmpNi i-J tbauirbt Ln CmlahJiif eJlc 



SENTENCE “I like to kIvtciL a Itfliry 
IWWUM . T + * + ap LB ,30 voriW br 1-nra. 

OlhclnL TSirt^t? 1 : onky tony ukikj), 
TjirpirL WI LL bo fun 1 1 shed you. Free 
lit ynV-Jr IhiUy Dr'alirrl. If you wHLe 
u^ pLIrerE Tor Eteo OLIIcInl Tar^eLi. 
L-iH-UhW- Ho sLriinn m eovet eue malt- 

iriK-JundlEir:-: i"H !-.■■. t nF hptl-;| | pjr UftVrloi 

Tjivoi to you. 

| lL'-:-l.*-:l i:-ii |h|f* Wl II tie 

iirmL. I > u | • 1 1 e li I prl-siiK aw^riiM la 

fAho :if i ji'H. Ovl 0*lSi;s*i TjifuLT fur 
cumpN’^ ruLtd. 

h i : i :h Elie fifH 

TWO 



Every boy Ijl the ir.^-A- 
ptortumfy to Vi lH t 

FREE [RANCH TRIP 

nUiEl'k Lie'll l'i:LLH[3N.n. ^LIT 1 -r Iknn-.l- 
Miidr ChHEi?^-or ono of 5 niF^ - jH^rtsibae 
Et F.COHDlfl JR. HOM EftFCrtRDFR- 
1 a I pKttPEICNOG It Af ll W li ii r| he r M;« - 
cLiInrn- each wobtIl S LSD .US— or one of 
1C1 Ccnufoo Dhli^y Tarseioef Tusyri 
PtfltolK— ur i>n£ 4>i lQi> ]3 *Lfip of thirty 



DAISY MANUFACTURING COMPANY, 54G UNION ST., PLYMOUTH, MICHIGAN, U. S. A. 



JUNE, 1941 



163 





fi 1 1 *-V 

Trailer Blazing Through the African Jungles 

(Continued from page 39 j 



replaceable instruments, a ruined pontoon , 
and a leg pulling from the whole colony. 

With mixed feelings we arrive at the 
first, break in the road, to find two scores 
of white people come from around the 
country to vratch the show. Are wc going 
to succeed, or are we courting disaster? 




[nlrodudi'iq n alive I* the magic of the electric light 



My air of indifference is just for the benefit 
of the audience. Quietly I recommend that 
Charlie drive with his entire mind on the 
brake. I iell Jim to put the other trailer 
□cross the road, and the two cameramen 
to attach our strongest cable from the back 
of Charlie’s trailer to the other; then to 
w T atch that our native boy lets the cable 
flow only as much as is strictly necessary. 
With my wife, I go where the leader must 
be — at the far end.* where we may be tossed 
into crocodile- infested water. 

I give the signal. The engine roars and 
the trailer begins to slide down the bank. 
Bang — the tractor's front wheels are on the 
two narrow planks uniting shore and pon- 
toon> which begins to lift under our feet. 
Now the tractor’s rear wheels are on the 
planks, and our canoe is almost entirely 
out of the water. 

Careful p Charlie! More to the left! Slovr! 



The radiator is almost on me, yet the 
trailer's wheels have only begun to climb 
the planks. The wooden floor under us 
goes down, dowm. The front bumper ar- 
rives at the end of the platform. 

Slow, Charlie, Only another foot to go* 
Heh! Stop! 5 

I mop the sweat, bend down to look at 
the trailers wheels. They are just cm the 
platform, though a good three feet of trail- 
er sticks out in back. 

+L Wahi Wab! +P exclaim our boys. The 
white people applaud. 

il Funga! Fungal" we shout to the na- 
tives. I can relax a little, now. The pon- 
toon moves., scrapes the river bed, tips 
ominously, steadies, begins to acquire 
speed. The problem is solved for this, and 
64 more crossings — four trips each time. 

“Ngufu, boys, ngufuT* 

Here we are, behind the frontier but not 
SO far from civilization, after all. For we 
have our own post office to supply stamp 
collectors' craving for rare covers. It is the 
home, too, of QQ5-ZZ, our short-wave sta- 
tion on which we talk with the “hams'' of 
the world, especially our friends in the 
U. S. Our beam antenna starts from the 
top of this tree in the middle of camp, de- 
nuded of branches, with a platform built 
On for movie work, 

Behind the cab of each truck is a 110- 
volt power plant, 1,500-watts a.c, We need 
plenty of (J juice ,F for cameras, drills, sol- 
derers, razors, the photo laboratory, spot- 
lights, illumination everywhere. And for 
this single-wire fence encircling the camp, 
The transformer kicks up the voltage to 
4,500. Anyone interested in it can inquire 
of the hippos, elephants, leopards which 
prowl around almost every night. Never 
the same ones, however. Once they try 
the shock of this xvire they won’t return. 

Ohf And there is Dominick, lounging in 
his chair, doing nothing, saying nothing. 
Yet somehow he has become the trouble 
maker of the expedition* 

A dangerous character? You bet! We'll 
discuss him further next month. Then, too T 
we must capture some Okapis; hunt with 
the pygmies; cross a wide river teeming 
with crocodiles, and face the charge of a 
hundred infuriated water buffaloes. 

Until then, ^Kw T aheri! Jt 

(Continued nest month) 
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but here's one worry you can avoid 



Junior** comet blasts are jarring on the 
nerves and so are those first chassis squeaks 
that may tell of worn steering trank bear- 
ings, tie rods and king pins. 

You can save yourself trouble and worry 
— get Peace of Mind about chassis lubrica- 
tion, If you remember one word— "Marfak/' 

For Marfak lubricant is a special blend 
of heavy- bod led oils that will stick to its 
job at those vital points which take pun- 
ishing tons of road-shock in every mile. 
It*S cohesive and adhesive. It outlasts or- 
dinary grease. 

When you get a "Marfak job” you get 
Texaco's 40-Point Chassis lubrication 



Service— applied by trained experts* who 
work by chart and not by chance- 

So drive in where you see this sign* "Let 
Us Marfak Your Car/" and drive out with 
the Peace of Mind that no points have been 
missed* that your car is thoroughly lubri- 
cated. You get this service at Texaco and 
other good dealers everywhere, 

TUNE r N FRED ALLEN 



>n, 



Texaco Dealers invite you to enjoy 
Fred Allen in the full -hour program of 
the TEXACO STAR THEATRE . . * with 
Ken ny Baker, A I Good man "a O rchestra 
and a great cast* Every Wednesday 
Nidi* Columbia Network, 3:W0E,D J T #J 8:(M)E.S.T, ! 
8:00 G.D.T\*7:0O CAT*, 9:00 M.5.T., 8:00 P,£.T. 



7 




TEXACO’S 4 G- POINT CHASSIS LUBRICATION SERVICE AT AH TEXACO AND OTHER GOOD DEALERS 
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Mows and Trims Lawns 



in One Simple, 
Easy Operation 



Save Time 
anti Labor with a 
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MONTAMOWER DISTRIBUTING CO. 
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CARRY THIS NEW COMPASS 




Better Built 

Lower Prices 
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' BEATS! 
the World j 

i^boa:^ 



ACCURATE- You EirO never lo^t 
wiih a Pocket Com p & ba . Kti- 
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sporting g-ooclE s Lores, etc, i 
Frw CfrfiuJir 

0 . Bat ZU-EJPB. WARREN. OHIO | 
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k W^'3 1 * 

Man’s Robots of Metal 

(Con I irtUcil fr^m page 69 } 

Since the “S,S. America” is the largest 
and fastest vessel ever built in this country 
it might be expected that the reducing 
gears would set some kind of a record for 
size. And so it is t for the main reduction 
gears arc believed to be the largest ever 
built for ship use in this country, the low 
speed gear having a pitch diameter of 174 
inches. Two of these gears transmit a total 
of 42,850 shaft horsepower to the propellers. 

The six-foot plow manufactured to dig 
down deep through sand and turn up the 
rich peat soil beneath the surface of Cali- 
fornia farms probably has set a mark 
which will stand for some time. Three 
Caterpillar type Diesel tractors are re- 
quired to pull the plow. 

Another robot, a “pumpcrete, fS lines the 
interior of a tunnel with concrete. Ten of 
these placed 1*000,000 cubic yards of con- 
crete in 91 miles of tun nek required by the 
Colorado River Aqueduct. 

Demands of the national defense pro- 
gram have halted what appeared to be an 
extremely valuable survey intended to 
help decide a question a_s old as modern 
machine itself. The question is: docs the 
' machine increase or decrease employment? 

The New York State Labor Department ■ 

■ has prepared records covering a span of 
26 years in an effort to determine whether 
factory employment figures would settle 
the question. Just now> the demand for * 
skilled labor has become so great in the 
state that the statistical lines are heading 
right out of the tops of the charts. 

During the 26 years, however* they did 
discover that the state factory labor em- 
ployment index had declined 1,8 points per 
" year. The survey also showed that average 
weekly earnings in factories rose from 
$12.48 in 1914 to $27,41 in 1939. And the 
average factory worker was able to pur- 
chase 40 percent more goods with his earn- 
ings in 1939 than in 1914, indicating a 
steady rise in the standard of living. 

Since the money the workers were able 
to spend opened new opportunities in fields 
of endeavor such as service, trade, profes- 
sional, etc., giving jobs to workers replaced 
by machines, the general conclusion k that 
man's robots of steel are contributing to 
the welfare of millions of people who have 
never seen a giant excavator or conveyor. 
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P. W. RESETS 
LOOSE 
CASTERS 

Repair loose casters on home and office ■! \ 
furniture quickly and lastingly with PLASTIC ^ \ 
WOOD! Fixes loose drawer pulls, bachrooi^- 1 

Slf! ^ 



tiles and fixtures, too. Get a can or tube rod ay! 
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3-tM-DNE 
OIL 



SE 

“3-IN-ONE” 

ON RAZOR BLADES 

Rust dulls FfiEOF blades ciulckly! A 
drop or two of 3-IN-ONE Oil Applied 
to Ehe edges after shaving prevents 
rust— ten Eihetis blade life! Get it at 
\ I jirclwn re„ Dru jr r G rocery, 10 f Slotes. 



3-IN-ONE 

OIL 



Xi^i ■■ ■' 

How to Beat the Heat 

(Continuad fro m p a m B5 ) 

supply and a small pump, usually fan- 
driven in the breeze of the main circulat- 
ing fan, lifts water from the reservoir to 
the drip pipe along the top of the excelsior 
pad. Excess water dripping down through 
the pad returns to the reservoir for recir- 

# dilation. Larger evaporative cooler which 
' may be fitted into a window opening cost 

* S3G and up. 

, More expensive to operate than evap- 
^ orative coolers but more satisfactory 

3 sticky! muggy! days are ice coolers 
employ a fan or blower'TiT^riw^ir up 
through a stack of broken ice and force the 
\^cooled air out into the room, A small 
amount of air moving through a 
uantity of ice provides better cooling than 
does much air that is carried over a small ^ 
supply. A column that contains 225 pounds^ 
of ice provides room comfort all day long. * 
Some degree of summer comfort is be- 
ing built into many of the latest basement 
f urnaces, _es &gcially those that use a blow- 
ef ian^forforced-air distribution and tha 
have return air ducts for circulation. Ii 
the summer time* with the heat shut off/ ^ 
such an “air conditioning” furnace draws 
its fresh air through a basement duct fro: 

;th e north side of the house, passes it 
lb rough an air cleaner! und by means of 
the blower fan distributes this air through 
jhc heating ducts to the different roorns.^ 

If yours is an older design of furnace/ * 
"either coal, gas* or fuel-oil fired, a sheet 
metal contractor may he able to install a 
blower unit at nominal cost. If your heat-^^p 
ing system has return air ducts, all the 
windows of the house should be kept ^ 
closed for best results; without such ducts 
several windows should be left partly open ^ 
so that the air coming up through the reg- 
isters can keep moving. 

To make the best of it in hot weather you 
should wear light clothes, drink lots of 
cool but not ice-cold water, use a liberal 
amount of salt to replace the amount lost 
through perspiration, and stay where there 
is a circulation of air. Some of the new 
silent electric fans can be regulated tu give 
a refreshing breeze without the bad effects 
of a draft. If you use any sort of coder B 
keep room temperatures within 15 degrees 
of the outside temperature to avoid ^en- 
trance shock” when going in or out. 
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fin i l<I Sander , . , Easier, Faster 
Sanding . . . the “Professional” Way ! 



Etmovc old paint „ vur - 
njAh r nheLLuc in a jiffy r 
Give everything you 
mu Ice thut Expert iini-^h 
with this Highc weight 
■lonLy 9 Iba.) electric 
bell Tuirtdti . Plugs . in 
socket. Thou- 



use, givm* joy 

i profit to their users ., 

2Y O uildSand-er. 



SYRACUSE 
17U-GG N* 



□ n «:1 | 

TS^ 

Write direct for Full 
Into z zti vj 1 j u n f & E art 
flurnei of ELfcHreat 
dealers. 

OUlLDTOOL COPlfP A NY 
Satina St ., Sjrracu&a* N. Y. 




am TRims 8 men 

JRRI POUIER SCHTHE 

Cuts ill* grai-i H wrcdi. brush wkert other 
naweirs wan't. Write F □r detail* and price** 
Jari ProdiJdlj^ Inc., ‘5930 PilUhury Avenue^. 
Dipirtmint E, MiflFif tpolil, Minnesota, 




HEEFNER ARCH SUPPCSBT CD H 



Writ# Tot Fron 
■ , ltuc'fck L 

y^FOOT 
FACTS 1 * 

EH Lewis BldE-i Safe*. Sluptlt 




Saw 



Wonder-Tot* NOISE ELIMINATOR^ _ 

Just nttnels i a ytiur milLo llwisf. nhoHL , v;iv.-i ^ s^lWcmdtTl’onfl 
nml I'lijuy TL'ri-FilHtin f tl'x’ 1 fhinL Jll^CIUCl J»iSi ■ k ■ u ± kiAllt \ 

noLHcr . Send ■>,''>■ "[';■!! uy Vny h'mUninn fine Film -? ■ liNtnVIn 

E>OHcaL r e or r.Liid HOc niul we'll kusiU rHMipnaci. jm * T| i j iy « i L ■ ■ 

io.-ili:m Ln ft dnys f cir rtfunn i> tiuL Ueld^ili.T|. tE-FFT3HAMJN J 

hrOHDER-IDlE COM JAW, prpl , 4 , TD33- 1 Clarl SI.. Chlt«i . HI- 





CATCH FISHT 



JnllLEHjWi . 

■ifll #HT i . . 

WIh Trnpi . W^ttgrTi Aui * 



rtlT *c , r fJ F - ™ | lt l billlkEoC. 
Oiir li . l-Jirid PEiilvim iiphJ SkMl 



mptic rlMHf i. - ? c>j- euhfIe urEn! <>.*t when h fi»h Kh'M rfif! 

r.i|l I .;.Q | Uni J-,p,K upjfr hf, ok r.- .rhr, iJu^ li Hid f-lnj hoM 

i ' V'L' l,lr '^f ur 'fh 7 - « ritr- H...r ■! r n| " iii'.i^ c rh1al-:if ul Tl?|^. 



M*e t 



uihi niw. ■# rur uw. writnrpr •H» jJ L iEIt« nf Trxpx. 3 ( 4 wkA. 

L'J mi.tr PiigmiU^H 1 - Will-on 5u ppfcf Cb.. 3SflT junaate Avi.. SL LjtUhU M4, 



Big Money ior Workers 

lit Home or Shop 




MONEY -MAKING PROJECTS. Cekr-elsrai <?nnrnrsLe 
livrn. ceTiieEeLi' retStry anade wlttiDdl molds or ror«- 
N*i v. Fo tented method. U*a nnlj s-nnd. remenE, r\\t*p 
ill’ll! Uriah. Titer, wnLh. smTPsmnrH. SlnlQiiry. sl^-n-OTE. 

watorpTwflng. RookErt, mLiirtiSiLei, dots 111 ivc. 

NflTin-hl AL. pnTTFftltSi company 

Dept . A , 11 W , 26 th St . | W inEH ' u ijOlil . Minn . 




7 should sau not! 
I II Fix it with o Few cents 
worth oF SMOOTH-ON" 



When a leak develops in a heating boiler, 
tank, radiator or pipe, you can seal the 
cracks with Smooth-On yourself, ■with- 
out heat or special tools, and the repair 
is lasting. Smooth-On is useful in many 
other household and auto repairs, too, 
for it will seal cracks in auto engines, 
radiators, crank cases and gear cases, 
tighten loose parts around the car, and 
tighten loose household fixtures, tool 
handles, door handles, etc. 



FREE 



40- Page 

Repair Handbook 



Smooth-on 

CEMENTS 




17 0 i>I&gran)g aud simple in^tru^tionBi 
for t'r'iii k j Li |Tf "repairs a. murid, tkc hnnve, nn, 
the auto, a tid Ejj thv. ContAiiu 

many helpful autfffestiuns nloL. publish td 
€lsewht?re. Tp obtain your freii tc>t iy uf 
this mnnuali. fill in and mail the coupon. 

Get Sinfliith-On No, t In 1U4 nt*. 7-r.i-i 
I-lb, + or S-1L, tins at nearby hai-dwarc 
a Li ire nr If nec-essao' direct from lh, 






Mol w Carj#d Boat 

Horn t Fach^j irf 

Power Plant 



SMOOTH.ON MFG. CO.. 
571 Comiminipaw Av^, t 
Dept, 5 T t Jcrsp- t'ity. N. J. 




I'ltoso sflwt the free Fnn & Mt.-On Uepalr 

lEnck . 

KUflW^- — 

AdlflTBS — w-t — 

F~“ — 
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Train Your Dog to Be a Gentleman 

f Con JmUBtJ f fqrtrt pe^ g 753 



confuse it with * J Lie down!” In this lesson 
the leash should be held so that there is 
little play in it. This wiU proven! the dog 
from moving backward or forward during 
the lesson. 

When you say '‘Sit! 11 , place your hand on 
the hind quarters in such a way that your 
fingers are on one side of the dog and your 
thumb on the other. This grip, resembling 
that of a pair of tongs, is very effective. By 
using it, the dog’s hind quarters may be 
forced down without muck effort. The 
average dog owner places his hand flat on 
the dog’s back and tries to press the dog 
down by mam force. This causes the dog 
to resist and spoils the whole lesson. 

As the dog drops his hind quarters, keep 
his head up by means of the leash. In this 
way he will be forced to assume a sitting 
position. By this method the average dog 
can be taught to sit in a very few lessons. 

Next the dog should be taught to be 
down. The command for this may be ei- 
ther "‘Lie down!” or simply, “Downi” — but 
always use the same wording. Place the 
dog in a sitting position, and as you repeat 
the command, “Down,” slowly but firmly 
pull his front paws forward. The paws 
should be held together in one hand. With. 
the other hand hold down the dog’s hind 
quarters, using the same 14 tong” grip em- 
ployed in teaching the dog to sit. 

The command “Stay!” is the next in im^ 
portanee. First teach the dog to stay in a 
sitting position; the command for this is 
“Sit-stay! TP Next teach him to slay in a 
lying position. Naturally i the command for 
this is “Down -stay!” 

To teach a dog to “stay,” whether in 
lying or a sitting position t slowly walk 
around him, holding the leash in your 
hand. If the dog starts to move nr get up, 
repeat the command "Sit!"’ or ‘'Downl”, 
follow it with the command “Stay!” and 
continue walking around him. After you 
have taught him this lesson, make sure he 
obeys it implicitly. A dog told to “Stay!” 
should remain until his master returns. 

In teaching a dog to jump over obstacles, 
begin with a low hurdle, A bqx T provided 
it isn’t too wide* will do nicely. First, lead 
the dog over Lt. Be sure you have the dog 
on a leash and that you step over the hur- 
dle with him. Bach time you come to the 
obstacle, repeal the command. “Over!” 



After the dog becomes accustomed to 
jumping the obstacles along with you, 
bring him to it— still on the leash— repeaL 
the commands but step around the obstacle 
rather than over it 

Next bring the dog to the hurdle — but 
not on the leash — and repeat, ‘"Over!” If he 
doesn't jump, put him bark on the leash. 
After the dog has been taught to jump the 
low hurdle alone, the height of the ob- 
stacle can be increased until the dog can 
make really formidable jumps. 

Few dog owners know the proper way to 
open a dog’s mouth. Usually they pry and 
struggle* pulling vainly at the stubborn 
jaws. There is a simple way to open the 
mouth. Take his muzzle in the tonglike 
grip and press your fingers into his mouth. 
Meanwhile, hold his head steady with the 
leash. His mouth will open readily* 

Another problem is that of making dogs 
pick lip metal objects. The dislike of pick- 
ing up metal is natural on the part of the 
dog T as it is hard on his teeth. The best 
solution is to cover the object with some- 
thing soft. This is well illustrated by a 
common motion-picture trick. A movie 
dog is often called upon to open doors. In 
such scenes the doorknob is covered with 
a tennis ball which has been painted to 
match the hardware. The dog readily 
grasps the bull, which it recognizes as a 
toy. and the knob is then turned from the 
other side by an assistant. 

The rules given in this article are .simple. 
They require no equipment. They can be 
taught to a dog by devoting 2D minutes a 
day to training. And the reward— a dog 
gentleman, a worthy member of society 
instead of an irresponsible animal whom 
you feed and house* Make your dog a 
gentleman and you’ll know the true pleas- 
ure that can exist in companionship be- 
tween man and dog. 

Moreover, you won’t be in the position 
of the man who came to Carl Spitz with the 
complaint: ‘Tvc taught my dog everything 
1 know, and still he’s a darn fool.” 



COf the 9,600.688 miles of highways in the 
world the Americas lead with 3,975,421 
miles, Europe has 3,501.784, Asia, 1,135,471, 
combined Australia. New Zealand and 
Oceania have 527,730 miles and Africa 
410,282 miles. 
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HIS MOTHER-IN-LAW WAS PLENTY SORE 

—but he*$ out of the dog house now ! 



“WHERE ya ccnN p with my pipe?” wasted 
Henry. ”To the incinerator — where all 
smelly things belong, ^ snapped his mother- 
in-law* <f That tobacco h impossible.” 



ONE WEEK LATER. Now Henry's in clover. 
Even h is mothe rd nd a w trea ts li \ m rig h t si nee 
fie snitched to Sir Walter Raleigh. Try 
this mild hurley blend. Fifty pipe loads, 15f f 



KttP OUT Of THE 
000 HOUSE 
WITH SfR WAL TER 






Wi KIW Cflipphane 
fgpe flavor in, 

brihji you Ivhauo 
TWA fflft&nr-tTdM 






UNION MADE 



7 vh£ &C/...UNCIE WALTER’S DOG HOUSE 

IVtHY WEEK * NBC * PRIZES FOR YOUR "DOG HOUSE" EXPERIENCE 



f 
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UNCLE NED SAYS 
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■Vt remiirkfablj low griffon. AJiide of 
toufflu.-^t gnlnniinn copper bi'&ring 
■teeL Wooii FuniWJilr::, Iti'n-ry tmn- 
■tfno* for 4A1L board inutara, Twins! iriDfC 
built-in air chdtrtbL'hi fut eat™. bLi&yujfcffr 
In r.-iP* of uDSt-r, Real WAve rid cm; rany 
to handle, Ncivrr Itiik nr ivurp. AlwoyJS 

rcailf f*r Uio. Boils r^uhCl ftfld Slot botLum 

bant- : all &Ims tii J ^ryLce. 

WrlEt For Frts Oost HfiftHfli wiih rtf’- 
£cjmei I'un and firing of cgcuplutf 1 I Inf Of 
raftaJ b«b- kirPcknUidtS lor JlphcrcnRitr 
lijfbt I l^rF bcml* for pnrtfi and ro- 

■ortn, h^fivy dnt.F cruft for outboard OLoEora 
SffaSvrp \V.i*trr) ■ W JlJ[i CT4 VOE'HlHtf Hfitt. 

CGlUMMAN STEEL TflWK CDMPANr 
P. O. Hov ajli-ft K^nufc CiLy r P.li-iLfriili 







Jt/sf Gw/rfe Iff 

Murr I it p ' jATif" l'.ib inT toc*1 
^ :-ii *-sf,r linfciin-S ntK clc?:- 

t-M-r. |.i| iiu .-.Ivill^litly hr TV LIT 

* 1 7 a linn '3 -rMpiar ,’%tr . . . a 
S -■! LIimL Likcp Jill M'f. r! - - nin u 
f-'c-.^'ifr !■. I'.r-J. iA'iirkf r.c ..n/ 
kn*lp— cs, ills uf411J.Lv jOl>i 
■pn Lli" *. .,.j ran Lcbl 

h*> v -if I Itrrh Buna T J'M 
i-rr.kM i lulaUUi ...Hi ! :.«t thm 
iMM fttini la ataod rfciLL 
f - 1 uni J *f bn Jl ... ■- !-.■ i t .j. |.i.iT- 
fiPf «■+ . A««f d*m> pWini. 

ta-i.Y r>.n II. I ' .l-r'Uh'— 

P" r- ! I i n - I : . - 1 , I*' MWU. 

Ht ‘r? nr rr'i-fir ... ■ ii.i.IL 

ifrilCi jrnifc whpij VD'V ft\ k 
Hnln- 5 jw In i'l]* Iiitid. 



mmi mfg co. 

D»t. H 1 W 

flA Cl ML WlSCSNtlH 



Safe as a Hand 
Saw 



It'* fart . . . Vila mi a.± 
Bi-fiiir uT I Jt. per — in- 
liLr. iij. tn I, 1- ii.f<Hi'ri~| 

wra t‘ ■■'■?. upfn.be* on 
n n- : I- V. M IT W r!+ 
■Jrr-! - Lint Lurm.L Ef 
Vm.I dtukr du«i hftl JrcsBi 
lixvn UOllUJkn 1 #rnJ 
J+.i-Hj . . . -PB-JI [yi* 
I s .- ■ ■ . & >■. Or mr.il i] r . r 
rKiitn.a-^ , l-.i.i r i. a 
r ri a L a r r . J.I 4 ■ J . "l 1 

b.u"E Tint ripljhtrf 
PlEf: -5 il-i/r LI Ini. 




Tests Everything Electrical 
^ Frem 100 to 550 Volts appliances 

ft A ren-l rif^c^liy lor etetiri- 
IA rliLNrt :lsh 1 hfirr,^ Ih'c ilm^ It hm 
Sy ICW! U--MW- EtjisLpiJert wltli & 

/ N*Tiu LIsTiI whirls IrilH UpNintly 
wliet^ ErMilite lies in (.-IficrriD 
rli^Ulla, fLL^'Jt. nlC-nlkL^. LiUItjEt, 
riling. il! 1 fcijidjf vt rlwJrlL' np- 
IiLlaDW?. CfC- TrllS A. C. fc'iJSii 
L |j. O. I r aF EUpcr^sJ" Lo 1 1 r 1 1 i i l : l r p- 1 

V -rlumiT 't*-i hiilh. 1 'mjniftlJi pe-n 

LI Flic wl r h flip Fur ouiryinST hi 
tt v l*t- i pfir^i- E^irrliinf! KiiikTiiaitce. 

tt PATENTED 



MOTORS 



M^I S5 P I (.her itni St, 



ARKOCRAF 



FHOTIECT YOUTt TOOLS FROM TKIEFT 

WrJtt wJlIi pjpftrklLr nnr JiP.mii m Jcj-ai. : n lHi 

hhJTJraP B>1 dl.'+l Evila kDd JnaLhuuuli , nr aur 

cw l a li i'kH irrMlug mm t'.jhr hilH ten i>t pr“-?LL. 

Compute outfit sa.ao—l’jwtld AirpUn 

latfJfULDg IIIUIEMEC'J tlrpolif *m. Wrlli 

ACfHl-i ran ltd. 

MlSSliF PEH CO., 3*2134- Slid SI,, PifllmJ, C;*. 



Think of rri An a.t*<n-tini>iit pf 

|Hf?^a Of fif< works '.vi.irth fL.ln, fur JS.^. 

4»-i9«r, Wo ha^'0 til* faradui 
IlniitilsR-bE crnnln'ro. WDrii3 H n IsudML. You 
Knorc' for i'cmr tnanev at IJ A N" JJ RR. lC*'i i‘REE 
aaiutL-* wi lIl pry ^rder. W riE« Tor fre o emtio®. 

BANNER FIREWORKS 

Boi 173 -L W, T*loil* F Oltio 



1 m- 3 TI.F. ruINvaisii?, IEi»bt pkawln®, Mfi.: 

B0-2TO ft. ntirutc. Hluh «-i'miA'Dn! l f-pm?- 
suvJnc pDwtr turn, TroUih fsxirnniL- 
enL Bate. n«torr prEco. i •huftisiECH!. 

2 , .v(i:j; s ; rrJaJ. PIULK book-- Wrllt 

PIONEER MFC. CP. 

tHfll. JV-fl Wail Al|h r WIs. 




s Ik ■■FameuB" Haroi windows, 
ialS liFfhtn. i :>:< camplntr im- 
HSL-Ti-xridic-t- >!qtj||Mnc-i:.[_ body 

hi :i 1. 1 iiL'R'h, iEfk rOll^Liij 1 * . A.Urt i ir ■ 

ffa^v-marj, miivc-j. LI KfeiiJ nkR tn?- 
e ii r,<-.. i-\ rryihiLYa y-au n i' i‘1 lii 

hlfc-hu'St irltii 1 1 1 h . IjiTyrrSE EtmIIit 

I •’nlbkFiL'iii-ril #1 iyi-Ii In I. 1 . H- 

"—la Ini metl Into tfio!lvirry> lo w pr:c- 



r>n. .^ui'i-l J-Dt 1, i i.'ii i reir 44- 
fcial:.' ILLMai*4Ei-<l 



'MARVEL-OllS JJ TRAILER PARTS 



hamil Trailer ParEt Cb.. rfloSfl Cslasllnn Avo.. CRlrolt. Ifliili- 



Iei answerms an advertisement with a cunpoU, (if 
Sure Id write name and complete address clearly. 
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Is Your Attic a Treasure Chest? 

(Conlinucdi from page 95) 

metals, iron, bone, ivory, porcelain, cloi- 
sonne, among other materials, and some 
are engraved with pictures of important 
scones and persons. Campaign buttons and 
badges from past presidential campaigns 
are prized by some collectors, 

Doll collecting is another popular hobby 
and antique dolls, both American and for- 
eign, bring good prices. There are thou- 
sands of coin collectors who arc eager to 




Old lamp base like thi$ h worlH $50 or mere when 
wired for an slettric lamp 



look over coins and paper money that have 
been hidden away. The old silver trade 
dollars, issued in the 70's, are beginning to 
command premiums that no one would 
pay In the past. Some of the other things 
that collectors want are old disc and cyl- 
inder phonograph records, old stamps and 
post cards, old bottles, early circus posters, 
miniature tea sets and other miniatures, 
old maps, cigar bands, and old stereoscopic 
pictures. 

It would be hard to mention an item for 
which there is not some demand although 
it is pretty difficult, by yourself, to deter- 
mine the value of any one object. A rep- 
utable antique dealer will give you □ fair 
estimate or will be able to refer you to 
someone who can appraise the old things 
that you dig up. 




WHEN IS 
A DRIVER 
A DRILL? 

Ans.: When its a 
‘Yankee -Handy man 



;y SPIRAL SCREW DRIVER 

Live spring in "Yankee* 
Handyman " makes it an 
Automatic Screw Driver 
and a Speedy Push Drill — 
all in one* Just push on han- 
dle— to drive screws, draw 
screws or drill holes. 

ND.23JH, Priw 52,25 Complete? 
Transparent Magazine 
Handle contains 
% 4 n "Yankee" Drill Pomes 
for boring holes. Also 
Blade for small screws 
—in addition to Blade 
already in chuck o I driver. 



f flfc 133 H, Met S 1 . 25 . 

| Has screw driving 
& and drilling features 
jy but without magazi ne 
" handle. Equipped with 
only Blades Drill 
Points and other acces- 
sories for No. 1 3 3 Horn 
be bought separately. 

See "Vankee-Handyman^ 
Display* af Screw Drivers 
and Accessories at your 
Hardware Opalur’*. 



YANKEE TOOLS 

moke better mechanics 

North Bros. Mfg, Co-, Philadelphia, U. S- A.- 
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l>e ,1 Yngabnnd CtwLe]] as ydur HOME, or your 
hold'll ‘‘ Solid comfort' 1 ia what eTcry Vagabond 
enjoys. fettj rctily built. dia rul il i-, H'ltb Insulated r|<kiili|e walls 
mi 1 1 a Vagabond lias EVEHYTHINfl for ceinveciieriee, 

tiivci? you hnt<-l comfort wlierever you roam, WITHOUT 

hotel EXPENSE. 



For Emergency Housing 

Th^n? Js a size of Vajjab-find (loa^h to suit any need a rib 
pi] the. 3 Master Model*, %'■) styles. Alu|de wnrdiflhf, locker 
=i h 1 1 1 trunk apnee. Full mirror floors. Modern refrigerator, 
Slnuiriii cm l.il net with mirror. tieailUfnl exterior and interior 
iJntali, draperies, floor covaringsi. 



for VACATIONS or TRAVEl 




A Vagabond AO e* ANY^VHFKE Florida, California. north 
woods, flabinji or buntiiip, siKhL-Etein.K, Sleeps four uu 
splendid bUiu-KeaL beds. Finest cooLLhr aud h*atlnn equip- 
ment dual wiring for battery or city curj-eot- Warm and dry. 

GET FREE 
1941 CATALOG 

'Trite ledriY for ill^ia- 
(r«ieJ talatoff, RpEcJft- 
cailais, and dealer Hat. 

You EXPECT mure 
in a Vagabondj. and 
you GET it! 



VAGABOND COACH MFG.CO, 



‘Sletiihr.r Tritfcr Cost'll M*iilir*Cto1f(n AJaocislicfi 

746 Grand River Avc., New Hudson,. Mich* 




.1 O 

Sea 



N S O Bf 

Horse* 



* SEA-HORSES arc the 
lOO^ii motors — -for lGO^b 
fim! Perfected Alternate 
illness j Dual 
Reverse; Co- 
Pilot Steering- Roatly- P ilI l 
Starter; beautiful new Sli(> 
SlnMiLi Design* iieiv com- 
Tiaclnese *mi3 a ifo/.rn oilier 
big features! 10 great mod- 
els. all noted for EiEPJlND- 
abi tity! Easy t irme payments; 
n-rk your lohn^oti dealer. 

JOHNSON' MOTORS 

40V PerwEiins Rd.. Wflijkefffin, liL 

J'.-r.n:,m: Mill iict c f ■Tc.KUjJa 
t'iil ■ ■ x I h r ■ ■ , l1:ir.L:l:i 



FOR 

NEW SEA-HORSE 
HANDY CHART 

FREE’ 




— iske only 53 in. a 14 In. jt 5 io. 
Q]>ena Ln !*. s&TiiiLij to G [m 3 ft. 
Ilold^ fiOb [Knili ris, 
rfntliljiir elec like P, fur ruin^ 
tmg, plrtift'.H, frupitlnRi. traveling. 
Roomy, emiLirri-mbte, Write Jur 
HpftftlfLl Pd-ua and complete ip:- 
Berlpdou, 

All Mttal Tabic Cq.— D opt. m 

6 56 Laht- Shore flrivg <Chicai>o> 



All Steel table with 
4 chairs attached 

Folds up (ike suitcase 



REAL ENGINE VALUE 

The G. H. Q, 5 k ft miniature Rwjline cncLnc 
that n islly operates. Oyer i&,000 sola in 
t 1st Iw-^c year. Now i& your ebaneo to buy 
the New Improved 1011 re ode I Fjl for &| r t)o, 
AbwluUlit complete wltla cod, Condon wr h 
plup, rte. Only a Bcwwdriwer 

needed- For boata, planes, midget eu™, eio. 
All p nrt? guaranteed. Send ’ rmly S3 . — 
Shipped Catlett C. Q, D, tame day. fork! 
for FREE hieratu-Tt qt ffe for Jumbo eatolay, 

GHQ MOTORS, Dipt B r 4G Etil £1 $L, New YdHt, N. ¥. 





STANDARD 



GARDEN AND 
SMALL FARM 



TRACTORS «. 



L Powerful Gfta Tractor* For Small Parms, 

"" iWH Florii La h Nurseries, 

Poultrymen. 

.2 Cylinders 

Wheels. Rubber or 

■Steel Tires. Walk oi Rida. 

Do Belt Work— Free Gat a lit if , 

STANDARD ENGINE CO. 

Minneapolis. ian. Now York, N*Y + Philid^lphi*, p a . 

1251 Como hit. 617 West as Sb Market Sd 

Makes Night Car Steps Safe 

MfltflpLrtii Ini:-:- h(r*A: Uaht a lO'D FLAHE when forrfrd 
to stop on. ilaf nviis rlclit. tiri Ik awn for mll’CM] 
Olvuh umjiilc 1 IjtIlL io rimnfrp dr»rw.. in -wind, 

T3IPFI. UI4J1V] XOiL-FMalttHi-CC-. %n rHil rh sh-ltInL. 1 1 |i l .n -l 
by fwLf-i.l- 1 -.fci ouri- Uuttih ifij munitta. Thrrt tl^n-u, In 
heavy HMlbnanl £■& n wish W*ibl <-cicH aenA p.^ipelU, 

asiiVTivh^rt - - \ii 13 ..R.. A. Olilj- at-C'Hj, OpHli'r |i-Hljiy. Gl't 

iurjr; 7 ]>rotoc!1on now. Wcxt tine- you drjvo at hia'Jit 
yw may ntc d n r 



SALES 



Ohio 



WITH 



THE. WONDER VISE 

-"a pleaEant, profitable work. No ea- 
IX-rlLnarc nr ^tlll rennlrwl- Rosy Ui 
team. Full ISji e nE fuamtiLeerl atriFrp- 



i«t Tflfll*, Frimti, Gut *n -4 # 
String c. Kvcfy lli-m |ii^b ciunlily. 

W. A. BICKEL 

13 T N. rvijiri □ ii r b-L-pE. A-fii. Oak tnk 




FudliAline «|]*rtlMi- thauamdM 
oE bareilTix in S-I& 33 mm SJIXKT AND 
POUND r^uipnunE . . . Gal your tr&a capp 

'-H. hj n-riibiQ t-d DipAitifliTiE P 






; fflfc Pl79 W- MADISON ST- £ HIC ACO. I L L 



_n_h 1 1 C ft BUILDERS BUYERS - OWNERS 



I HHI Ltn W l£c /br ihE, fiif Book Today 



Over SO pun] Eluntil ijllr ntatod and WTlJtm*H1 Trp,ll*r 0IJI- 

ecvI^jm asd ldr..p #|hl.ire| OaLi UK Arndti? p«iLe , 'i Ilil4 M 

n n-Ucr I'iirtl nn>l ciyulpnici.L c.L JdwuL jirirci^ Er^rVCli i:.< irTm 
Ta-hrv-l, +.1 l --. p R ■l«li -Jiii (in r.r* I 1.-.I -i ri^Li-r. ' 

1 HA I LEK IUPH.V CO_ bun UM 



.■ ■ i.- . .r-.n i ■-■3.' / 

WADSAU. WIL / , 




FOR NMF NEW JIM S>ANDY 

TRAILERS Ready 

TTnil -3 ■LT.nr nvT| ■j-’iNfl Rfh^ Ifl- ■'nr Jim Ti.irJv r i a- Ipt-f pcLaf nw TRAILER 
PLAN CATALOG -Ulrh Illunra4«i *nd dPN-rih^, NINE ? 

!. fc- 1 ■ ■! II'II'U |rtilF-i. M.i-h JC-flf I.m U ? J 



LANS 



■■Iflrn TiC'ijfc* rrblkf i. ui U i i^rq. 
| i J Ckta ht L.-Jiy Lj JIM BAUD 
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K. q 3 

Whipping die Whip Ray 

[C ontin ued G3) 

a i'd rays are purple with white spots- 
Wicked, four-inch spines bristle close to 
the end of their tails. Lashing with its tail, 
the whip ray attempts to drive these spines 
into its enemy. These rays are sometimes 
called eagfes because their heads are bird- 
like. 

The tail serves as both defensive and of- 
fensive weapon. It’s employed both as 
whip and rapier. The gray ray is armed 
with a single spine in the center of its tail. 
It thrusts this with deadly accuracy. Dr. 
Bowen has witnessed one strike a harpoon 
handle a foot out nf the water. But it's the 
gray ray's whip that carries the dynamite. 
It's seven feet long and the end is thick as 
a man’s arm, and can crush a skull when it 
strikes. It snaps like a shot from a gun and 
is just as fast, Once the thrashings of a 
gray ray’s whip bolted Dr. Bowen from his 
boat and knocked Paul over. 

Harpooning one whip ray on a trip is an 
adventure. Getting six in a single day is 
stupendous r yet that T s what the Bowens 
did on a recent hunt.. Each sealed around 
200 pounds. Their biggest thrill, they say ? 
was running into three rays at one time. 
Di\ Bowen gigged two and the third es- 
caped. One of those gigged charged the 
boat’s propeller, sheared off the gear pin 
and got away, The boat had to be towed 
in to shore. 

Big as they are — 100 to 500 pounds— 
leopard rays are mere infants compared to 
the great horned manta of the Florida 
Keys. These mantas are truly the devil- 
fish they are classified. Some weigh 3,500 
pounds and stretch 25 feet across. A mere 
flip of a flipper will crush a fishing boat* 
Dr. Bowen and Paul are planning a manta 
hunt soon, They J lI have a stout, high speed 
craft and equipment to match the cunning 
and ihe strength of these leviathans. 

There** one ray Di\ Bowen doesn’t care 
to cross. That’s the torpedo ray that car- 
ries a load of s lor age batteries between its 
head and its pectoral fin. These high ten- 
sion "Elasmobranehli 1 ' generate enough 
electric current to stun and severely shock 
fish or man. 



C-S ce index, page 4- A P to find where to buy 
articles described in this magazine. Say 
you saw it in Popular Mechanics. 




SnmrtLmf-i ya\ i want STEED ... sOmclimCA 
it a ft extra leverage where- a. slip would be dan- 
gerous . . , sometimes you have to “reach in' 1 
and work around a corner. Williams-' HI Super- 
Eocketf" are your answer 1 Theec thin -walled* 
detachable socket wrenches. ,-ind the atmo-st 




endlcft tombina ti on a that cjiti be anemhled 
, mfitk their handle s, 

p.ii ts- nr. d k r^Ksorirs, 

#1 provide the- world's 

most flexible wrench 

PV Wi 1 1 i a m s r ' "Super- 

Bc^4:lleis ,, ' a. re ni;sdr in 
^ live- different patterns 

with opening a 3/1U rr tO 
V 2-3 d"". Other Williams' 1 

Ht Wrr-iuhr^ irtrlLcrli- 

rarhun .md ;ji 5 l(iy steel 
types for i^rnCti^-ully 
f v 1 evsry class of service. 

Mill Supply and Auto- 
idM motive jobbers sell 



Williams' Di-op- 
Jorffod Wrench- 
es. I n d Li s t r J nl 
workers and me- 
chanics in the 
vpri^da trade a 



YOUR BEST BET FOR 
WRENCHES 



cart buy them* 

at a libera! dlscnMnt, either direct from these 
suppliers or through their employer. Ask your 
factory Foreman or Superintendent. 



a 





Addmi.. 



City 



State.. 



GET YOUR FREE COPY 

Ail miercatine. informative 

hnnk tk.it Every mrchnmc 

needs. Data on wrench kypea, 
tables of sizes, helpful action, 
photos., The coupon brings 
your free 

J + H + William a & Co., 
Lafayette St,, New York 
Pleas* eend. "How to 
an d Uit Wrenched," 



Name 
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Science Looks You in the Eye 



Optical 

~^i mv cc 



images, may even cause cross eyes^ The 
peiplexing problem of deciding whether 
cross-eyes can be treated successfully has 
been solved by the development of a new 
testing device which determines in ad- 
vance of treatment whether the eyes of 
cross- eyed persons can work together after 
they have been straightened by exercise 
Or surgery. 

The new instrument announced by Dr, 
J. F. Neumueller, director of American 
Optical company's bureau of visual sci- 
consists of a glass tube containing an 
electric wire. The current is switched on 
and as the wire glows the patient looks 
through one eye only at a red dot on the 
center of the tube. The tube is then turned 
from its horizontal position to a vertical 
position and the patient peers at the red 
spot through his other eye. 

Then the light is turned off and the pa- 
tient, both eyes now open, looks at a fairly 
bright wall. Soon he notices two dark 
lines, the negative after-images. If these 
two lines form a cross, his cross-eyes can 
be treated successfully. But if the two 
lines do not meet, chances of restoring bi- 
nocular vision are remote. 

Optical scientists have lately developed 
a unique device for developing and train- 
ing proper coordination of eye muscles. 
An almost automatic mechanism, the ster- 
eo orthoptor forges the eye muscles to 
function correctly by means of a compli- 
cated arrangement of mirrors, lenses, lights 
and stereoscopic images. Cases of squint, 
or cross eyes, formerly corrected only by 
surgery* have been successfully treated by 
the stereo orthoptor. The instrument also 
trains the two eyes to function together 
after an eye operation. 

Two new developments concern cataract 
operations which comprise approximately 
35 percent of eye surgery and consist of 
extracting the diseased lens of the eye 
which makes it incapable of focusing. Op- 
tical scientists have designed special lenses 
to compensate for the missing lens and to 
restore sight. And greater efficiency in 
cataract operations has been made possible 
by the development of a magic lamp by 
Dr T Eliott B. Hague and American Optical 
Company scientists which projects ultra- 
violet light into the eyes and causes the 
crystalline lens to fluoresce. The lens be- 



[Ca>1 Untied from CqIdfoJo Section) 

comes brilliantly visible and this insures 
total extraction of the remnants, which 
may cause trouble later. 

Recently two instruments were intro- 
duced to assist in diagnosing and correct- 
ing defective reading habits. One, the oph- 
thalmograph, 15 essentially a motion-pic- 
ture camera which photographs light re- 
flected from your eyes as you read. The 
resulting film, or reading graph, reveals/ 
upon analysis, the nature of your reading ■ 
habits, such as speed of reading, fixations, . 
span of word recognition, and other data. 

If the reading graph discloses defective^; 
reading habits* the etronoscupe can be 
called into action. This instrument has 
three shutters in front which open andt^" 
close in sequence, exposing words printed 
on a revolving reading roll. You are there-O 
by forced to read correctly, for the opera- j 
tion of the instrument will not permit you p 
to pause excessively long or to retrace 
your reading. In addition, the roll can be ^ 
speeded up, teaching you by degrees to in -*3 
crease your reading speed. Ophthalmo- V 
graph reading graphs of over 5,000 sub- ^ 
jects of all ages revealed that only 25 
cent read with Teal efficiency. \ 

One of the great scientific contributions^ 
to spectacle lens precision is the develop-* 
ment of Tilly er lenses by Dr, E, D. Tdl^r 
of the American Optical Company^-Qrdi- 
nary lenses vary in power from center to 
margin. Ti flyer lenses arc corrected for 
the full sweep of the human eye. 

In a study of the causes of automobile 
accidents, Drs> J. B, Feldman and William 
Ezickson of Philadelphia, cooperating with 
Pennsylvania state police, examined for 
night blindness 75 drivers in 142 accidents. 
They found 48 percent of the drivers 
showed night blindness, 54 percent of the 
accidents occurred at night, and G 2 percent 
of the night accidents occurred in the night 
blind group. Those suffering from night 
blindness require a longer interval of re- 
adjustment before they can see in the dark. 
The eye defect may be caused by a lack of 
vitamin A or by certain diseases. 

In a new malingering test, light from 
an illuminated test chart first passes 
through a disk of Polaroid material. The 
person being tested looks through a pair 
of polarizing lenses, one vertical, one hori- 

(Continued l* pogg 173} 
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1, Nsw "Ftoinflow” itriiom^ 
lining 

2- Ungai, widor, bwcT body 

3 . New i1lp-itream«d slant to 
windihiild 



N O Ollier car H- have ill I I hr brilliant new style features the 
194 I Luisteel Turret: Top Body hy Fi sh nr provides. 
Soule of lllt Mfi features arcshmHii lel the piUm! mi llirH^ltl H- 
they apply In the Fun Lute Torpedo Streamliner Fight Sedan. 
And r\ rll from tliift partial l^l. it's i;\ tdi-ut that nu IM'w *ly I- 
iiig job W a s n it inure complete- Every detail lias been made 
to conform with the new, more advanced streamlining of the 
entire body — from windshield to trunk hack and roof in 
floor. So naturally, the lord’s going round that ‘’Body by 
Fisher js TFs guide tn better value” — which leads von* of 



4 . Ntw d bits -curved both 

window 

5 . ConcDoInd running baord« 
and doc t binges 

6 * . StTcmnlinod door hand I ot 

aligned with tattlt m-oldlng 

7 . Ddcn hinged at! front for 
greater safely 



course, to a General Motors ear, 



H< ll> AituHhcc' Uifi Vn'iir fur J j <,>ij1Lu,: " — an- 1 a hi \i mwD T 
c*rwil*ly„ i* fin PrW Funli 1 |>y FOStM- H pinturEil lirre eidi flu* 
J" 94 i IVm UeT^rfic'taSlrrzrai Eider JI Serfon. SJe^kerycI i-impIII klT 
ihnn it rubber s^&t pm^ u a huger luggage enn, 

fiartnarnl, n £ : -j" Sidnr front rmi. 




L == i ON <*ENE R At MOTO RS CARS ONLY; 
CHEVROLET - PONTIAC - OLDSMOULE ♦ QUICK - CADILLAC 



ll» Wider door rnlTuncu-b 
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zorital. By rotating the first disk, the ex- 
aminer can cut out the vision of either eye 
at will, so that the subject does not know 
with which eye he b seeing. It is thus im- 
possible for him, if he is faking an injury 
in one eye* to give a reading which is con- 
sistent with the examiner's manipulation. 

A normal person should be able to no- 
tice a moving object at an angle of almost 
90 degrees while bis eyes are fixed directly 
ahead. Anyone who fails in this test should 



think twice before driving an automobile 
or flying an airplane, because “tunnel” vi- 
sion and accidents go hand in hand. 

Latest scientific device for measuring 
accurately the entire field of vision is the 
perimeter. The perimetric test furnishes 
indications of great value in the diagnosis 
of certain eye and brain diseases. For ex- 
ample, the visual fields are an important 
guide in the diagnosis of glaucoma, serious 
eye disease. 



^ Tennis Tips From a Champion Maker 

£Cpn*i ruied from page 59) 



feet behind ihe net. The space between 
these two positions is “no mans land/' 
Stay ou£ of it as much as possible. After 
a. stroke, gel back in position; a player out 
of position is forced to make too many dif- 
ficult returns. 

Now for the stroking. The first of three 
fundamentals of forehand or backhand b 
to turn your shoulders sideways to the ball 
and draw the racket back — straight back — 
in time to allow a pause before starting the 
swing. Too many beginners wait until the 
bounce before getting ready, The second 
fundamental is to step into the shot. Shift 
your weight from back to front foot, feet 
parallel to the sidelines. Practicing this, 
you'll soon loam to hit with body weight, 
which steadies shots and add_s power. Of 
course your feet won’t always be in this 
position, because of the speed or angle of 
the oncoming shot, but in practice keep 
the position consistently. The third funda- 
mental Is to finish with the racket well up 
and slightly across the body; this holds the 
stroke in line and prevents the novice from 
poking at the balk It is the surest way of 
keeping a consistent over -spun shot; prac- 
tice it until the stroke is grooved. This one 
point kept Ellsworth Vines from being as 
consistent as Budge, for he was content Lo 
hit practically straight with a Jow finish, 
white Don's basic shot finished high. 

With all Don's natural ambition, willing- 
ness to work and sound physical equip- 
ment, it took years of effort on the part of 
both of Lis to train his muscles so the re- 
action would always be the same under 
like conditions. Over anti over I would 
demonstrate a point, and Don would make 
a perfect reproduction us long as he was 
shadow swinging, but the Instant a ball 
was put in play he would revert to the 



form we were trying to change. Of course 
he kept at it until the new technique was 
mastered, but “why the length of time” 
eon tinned to bother me, long after Don 
hod become famous. One day the answer 
came, as I was coaching a pupil who kept 
up a running conversation as be persist- 
ently misstroked the ball Finally my safe- 
ty valve popped and I said: al Biif r you'd 
make faster progress if you would not try 
to think of two things at once, M 

l reflected that a pupil cannot concen- 
trate on form if the ball is moving. From 
that reflection came my Tennis Stroke De- 
veloper — a simple mechanical device that 
does for tennis what the punching bag does 
for boxing and the tackling dummy For 
football Two “captive" balls are held at 
variable heights; for practice strokes, one 
high for overhead smashes and service, the 
other Jow for drives, chops, ground strokes 
and tile rest of the gamut The player can 
practice Ills pivots, footwork and strokes 
on this stationary ball until the form is 
correct without the necessity of timing. 
The difference between this and shadow 
swinging is that the player gets the feel of 
hitting the ball. 

To practice the three fundamental steps 
of the stroke, stand a step away from the 
stationary ball. Practice first the pivot, 
then Lhe step-in, then the finish. When this 
can he done with ease, practice running 
from various distances and angles until 
footwork and strokes have rhythm. There 
is no room for jerks and awkwardness; 
rhythm relaxes the player, creates confi- 
dence, increases power and control. Look 
at the picture of Budge, playing the ap- 
proach shot Lq perfect balance, his left arm 
relaxed, denoting absolute confidence, 

i. Ccrtl inur'd lo pugo 161 ) 
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THOUSANDS HAVE REPLACED *«« ' ”” 

SPARK plugs-and don t know it. 



H 



Mlt'3 II ".■« H. rs f«.r m-i- 
I | lurihlK. V uricntific ilrvirf 

ri.tl.Ei « '* P ' u «* rhE . W S^tUrn 
lor,” iM-lp^ every V “V J. ' 
llvalrr spirt, «i" re 1,1 

ofeitupnC Irrepiilnertiee. If 5 *“' 
IHtil i it - in WkH 

till- hills, fails If. £' \ *"*? ; 

",k vourAuio-Lito dealer for a 



-pw.r.hrk" Ilf 1 c.rmpa^stl.c 

ealnr.’* Tins rt-oAinp rrtnl'H^ 

. L , , hi-ltrr anaSiyste yy ur 

rnailir nweWltiOJ 1 - help* 1 ll11 ” 

V/p r, uip perfcrm- 

n l cnri costly »«•***, 

Ask *J*mt AKwi- 

spuek , l b K e Sllrc 



T H E F- LE CT B 1 C A t r i ‘O- U J f «io 

TOlXlPO. OHIO ■ Jfs-M fia«da^F 



Onf Onl 
01 Every 
4 Cars it 
Factorv- 

Cguipp^il wilh- 
A u 1 o - Lite 
£|iark Plugs 
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SOW IS THE TIME to caih in nn 
the growing building industry — mak- 
ing u new jind better build top mite- 
rial — one that cute bulletins cost* at 
every step the kind your bwitdflH 
demand and are wnitinK fur. 

WE WILL EQUIP YOU with lino 
production madsine — r»«? materials* 
enter at otic cm3 fiobihei] products 
cmrrpe from like other. You operate 
with one to three men to prodori- a 
volume celling up to Sl^OU-OO per day. 

WE WILL SUPPLY YOU with new 
proMWet jliiiI formulate to enable you 
to rnamLifjinturi: products; In 40 beau- 
tiful totors and lectures. Your prod- 
uct will be capable of meeting- all 
known building requirement and i« 
new bccnK uML’il by CnvCrnmcrnt and 

city building depn-rtmenta throughout 

the country, 

YOUE EARNING POW ER. Present 
manufacturers have paved the way 
for you, Their succ-obe pro^ea beyond 

dibllbL the aluljility unrl L'lirmaiH power 
ul" 111 la li ua LEL |, _ , H-ri . Sb-uims are jietl lisk 
their product at 1(HJ% over eoe-fc. 
SumE ure «ec li ring the major share of 
masonry material bueLnetid in thvtv 
territories. 

INVESTIGATE NOW. Semi fur free 
book "FOUR KEYS TO SUCCESS". 
Learn all about this nutotandlng uni 
complete maim factoring opportunity- 
---how better build Luga may be built 
for Icsb, Write tmlny while your ter- 
rite ry Li still open. 



W. E. DUNK MFG. CO. 

EH W. Mlh SL. Holland, Michipn 





Save 



LIGHT POWER TOOLS 

Money, Labor 

Delta tools are port , rugged P 

efficient — j\*t a&Loni shingly low 
triced. Ideal Suf small aWps. 
.some shops, and factor ies. 
Many ti<-w features and im- 
ptt^'enK'utE. Com p-lcteD ETLT A 
line includes.! Circular Saws. 
Scroll Saws, Lathes Jointers. 
Shapers. Band Sawg, Grindery 
Drill Prosse,q — and full line 
ofaocessorlee Send today for 
big 4& page FREE Catalog-. 

DELTA MFc r CD r I bunt, At 41 ) 
040 Oo Vienna JtV**, N ftwjuk**; Wlk 




V 1 * y i lus 



0MLV 



SB Ihi. 



WRITE 
kr BIG 

FREE 



BIG MONEY Assembling NEW 

Portable OUTBOARD BOAT 

AT 

HOME 

In i Fb* 

EVlNlfrCS 

M-'PTH 

lUiIliI new r»^n.-> 

.. . , i ul-H::ir-:l K-l- 

\i: 1 1 Tl ■ carries “i 

.-.I-. | lieffllf — UlWli 

,.c. <.m ! 4. oar< :m4 

V. «■. ■■■■ on: > -.: i i‘ i- HMWDrthcri 

rteyriuln^.i^ mu- I «■* 

ukLinl! I ■ r»r iimh-h I uni lug. imu- 
i - : i ii 1. 1 .... Mi.iT 1 I-!' : n.ft— more 

nlli'H | imt :■ .i : I'.ii i ! Vo LI .1 >1 l.'UlHd IMmII-jJ 



!■.■■■-: ■ i ii i-cH i y . rii'TS i-i'tljf ill tip me- In 

ri-w iv Hi! . fr. .. nm pnli-rttifl, 
r-l .--I- i n:. :mk-i.iiii :.. x and ny* nT*3-ay 
NAIF! L! i : :r.i i ■ iihhOrtiii? I li-^ . Kllbkl^ lO 
HiiisiiTrf. h 4 atfrer poddlr-KBlI liS-VAlis* 
from 14 Id JO ]£ih , :il>u OK-.1 for nioLDr, >iH. oni? . ■ -. 

^1-iKliJ. Til bljM.-| BrHllH'. 1 l^flJiUif I^r 4Kprt-H tiun intlUlltfl Willi 

yi .nr Kn. Writ r* 1 Fom Fre*. HvLilUir lllirtlral^l difon*™. 
lnw-fwfcGiT-W^® u prlMKl 

MEAD GLIDERS 'S&XS? CHICAGO 




Jsi . Universal 
E Tractor 

You tilmT. i]]jc. uiIlIvliLh. tnOiv. I|«uE. iSn 
Ihrlt murk, (or □ ImiLt 33c R JiV- Hjit-ri, 
lniulnic-fiLD lniii; II Ti:. NtW plfl* IUL ntW 
rtvtPH. FUtndmlk ujwL Save by biaylng 
from Pbttknr, T*T 0 Wrtltl EIIaL F1IKK 
caliloc. Wrlt« l-nri w, 

PIONEER MFG. COMPANY 

fetut. Vtl W»ft Alii*. Wit, 




ESTr mtie 



GENUINE U.S. BARGAINS 



O. D. wppt BLANKETS - J2-1S 

MCCUELLAW BADDIES (USED) t 3_S5 
M . S . ARMY PUP TENTS ( UfiEb) „ J.3d 

GAS MASK BAGS (NEW> * -fl9 

Thousands, cf Other in M i I J Ur f.Ou tdonr 

ti $|xirt Lfgt'J e far Hunl :r, Far fTftr,£CQ!iE Sted lOe 
$Of tiu ln (5 « [izmcii iv LEh. ftr t[ Order. 

A and K SUFFLY €0, 

41:10 LESTER ST. RICH M0H Eh, VA. 



BlILDfARCIWILDER SffiSS 

For Light or Hravy W*rt. 75-?(Wt 
(’uliiyikilL* PLANS and viLluiililt «Talu« 
iic. Over 1UDU Llwitkul Supply Bai^idEii. 

LcJay Mlg. c* rr 1347 LtJey Kuiidini>. 
MimtAapcfli. Hlnnliili 




(Saq 






d=U 



C-lMptoi pjim IltJ 
JMldrit J'lri' uO'idqj, ii>f 



FREE TRAILER PARTS CATALOG 

V/n ll i^ivu yDU TLiOny-T.' on— -DXlOfi, AprLDBD. wIii>p|h, 
i-.'ii i r i I+t ■ . -wiiKl^Wfi. alMlU, WMU r ii'.f.ufi:-. |- r:ih mh. 
*‘i‘f ri iri'S'ii I i^r.- . hiv-:l ■ . I Jb I 'i 1 1 , IlhH-idv .-mil ihlI, HV 
kcihizh, furnmin 1 . jiiThH — I'viTytliliiK- ikl m- 

r^imttDnUrft. NATIONAL TRAILER EQUIPMENT 
CO. Ru«cmpor> in Isnr-A- Va.ii ImiuAiriqH. jpr, 

tlip'.P. 7 l* W. UVincnrmm A . M i Iw.-HL-ki?^. W ' J . 



WANT a new Lunin ma 
prufussiuJJ oE j^ur own, 
with all tlirt tritc.ir you f an 
ftttehd to? Then become 
P fool correct Ion I s.E, :md 
in it lew week* earn bic Income in service fees, — Enit jjicdlcfil 
nor chiropody -easy terms lor heme traitiitic. tm further rarital 
needed, no gnoda io buy, no a^Einey. EjLahliuhNni 3S94. Addrsae 

Stephenson Laboratory, i Back B«y. Boston, M ors. 



DO YOU 




180 



POPULAR MECHANICS 




{Continued from page 179) 

The other strokes — the serve, smash and 
volley — can all bo learned the same way, 
breaking them into parts until each motion 
becomes habit,. The first motion [if the 
serve, swinging your racket hack and put- 
ting the ball up 1 is most im portent , for if 
the ball is placed straight above your head 
in the same place each time and your rack- 
et is back ready to hit, the stroke itself is 
rather simple. The main thing, after the 
toss is learned, is to spin the ball into the 
court. It will be time enough to learn a 
flat serve after this type of service has be- 
come steady. 

For the smash or overhead shot, use the 
same stroke as for the serve. Hold your 
racket back early, go up for the ball and 
hit hard. 

The volley should be learned by block- 
ing the shot back with a slight cut After 
this is achieved it is relatively easy to start 
stroking the ball. 

In summing up, let me suggest that when 
trying to improve your game, take one 
stroke at a time and work on it until done 
to your satisfaction. Too many players 
practice all strokes and phases of the game 
at once, which usually ends In confusion 
and discouragement. 

Til den spent one entire winter on his 
backhand. I watched both Helen Wills and 
Helen Jacobs learn their game this way, 
one stroke at a time. I have taught this 
method for years. 

To the average player who has been at it 
for years, perhaps, and has plenty of bad 
habits, the best advice is- — don't be afraid 
to make changes. Study the forms and 
principles accepted as correct, then stay 
with them regardless of temporary difficul- 
ties and setbacks. Last year Sarah Palfrey 
Cooke changed her old soft game to a new 
forcing style- It took her most of the tour- 
nament season to forget the old and sub- 
consciously direct the new style; she kept 
"‘trying to think of two things at once.” 
Once this mental confusion is conquered 
and he i' arm and hand muscles respond 
habitually, relaxed, this little doubles 
champion will he hard to stop. 

If you're really intent on putting your 
name high up on the challenge board, don’t 
let discouragement stop you. Tilden, Riggs, 
McNeill and Budge didn’t get there simply 
by banging the ball around the court. 
Work at it. Champions are made, not bom. 




HERE’S CONVENIENCE FOR 
UP-TO-DATE HOUSEHOLDERS 



One of [he inconveniences of running a house 
is the old-time fuse box in the basement* Modern 
householders hold up their hands and say 1 "That's 
out" today. 

They're installing the modem Cutler-Hammer 
Multi- Breaker - „ # in the kiicbtnf Then when 
lights go out, there is no hunting for a new fuse; 
feeling your way downstairs; and peering gin- 
gerly into a tangle of fuse connections* 

No! You just step to the kitchen wall, touch a 
LittJe lever, snap it into place — and lo! service is 
Completely restored* So simple a youngster can 
safely restore service. Nothing to buy. Nothing 
to replace- 

So simple that you can toss the "replace the 
fuse * worry out the window and never bother 
with it again. 

What's the cost of the Cutler- Hammer Multi- 
Breaker? Not over 55.00 additional if you are 
building a new home; probabiy more than that if 
you are putting it in an old home. But GET THE 
FACTS. Write for our free booklet ' "Good- bye to 
Fuse a” today. There’s no obligation. CUTLER- 
H A MMFR , inc. + Phnwr Ekttrira / Manitja fAv rm, 
1402 St. Paul Avenue T Milwaukee, Wisconsin. 



SEND FOR THIS FREE , BOOKLET 

* 




Alt* J 1 J'rl write }' 0 lir UullLr HEliI full JJiiilrPMSh <-lri)VK V.hi-H 
■KHh-F.- 1 -rJ im a«| F^fnirntN. 

PUSH BUTTON CONTROLLED 
DAS TANK LOCK 

Ntfj KKV3— EICTHfU-ILllY 4MK-IV-.U-II Fn’HI <i-lhhlHMPl[- 

e-ieu' mnd^l ill* nil cara IniTLidiPir fancier doer 1ylH'. 
tirUELtUhl L * 1 1 II 15 (HI"E >V| 5 ji Pli FullV Rll-Umri- 

['.H'l!. Itl-LfLI'UPjf--, dwti-h. IlLTP I* vl-IIF lil'jnrj 




n- rip; -inijii .rl un i ly , 
KI'HV WllfM fllLHk- 



Wfiqfl for trvv H-Irruliit+i &.rs 



SNAP-UP CAS CAP CO. 



Dipl, h . 



ASHLAND, K¥. 



JUNE, 1941 
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LEARN R AtMO , , . BUILD IT YOURSELF! 

Thfire's nd mbjiJtyl* feif esjwrsc ne?, You this viLmbEt 
Ln ffedio LLidiLcuLCiuri, w]lcti you tnuJ -1 your cra-Tn r?dio receiver, i rains- 
pnitltr. or television set. You'll find all the pans j?ou n «4 in tfiia bag 
valuable LiJjLjrettc |L 4 io Caultg , . , nctuilJy thousands of parts every 
ndio cojMtrdctoE ABiluipetimernsr need*. The TK«pCionjlly low prkes 
arc passible because Lafayette is iLe largest radic* iupply Lltj.\e in 
ibe world? Thiivt wJut savings you fiom this enormous vediune ! 

MAIL COUPON TODAY FOR FREE DOPY 



Xo^cDlL 



RADIO 



Ul'fTrtlr PjfdiO r^«p. 

TOcpI. JFl-^Ol W. 1m Li '.' ft Bhd , Qikiyu-. 111. 
fl-r 100 % ittli Avefljt, New Vort N, Y. 

□ WfBic JR w fin FRE^ 



NEW COtE, H. T. 

iM & nh .*t, 

OWKiliO, ILL. 

I W. J-jitkcn il'd 
aiLBUTi, BA 

3 Hr ^=sl-!r*L ElrMl 

l&HpN,, UAft 
H4fri, h. t, 

NIW4.ll M. J. 
j 4 .kAFCB L i, a, 



ATHDftESS . 



flTYo_ 



„...„ STATS _..._ 



LEARN TO SHOOT STRAIGHT WITH BENJAMIN 

MA&C IN l rf-a l l = A — ■ — 27 

V. S. A. ■ — | I — - t £ 

HARD 

ACCURATE SHOOTING 
WITH CHAIV1&£R£P AIR 

V«U can IK4 HOT mndri SE.HJ AMI M A1 R RkFLfl W|TM 
L EVE H HAM Q PUMf jnyvihii r, Far pracliu hrkn, nr hitfjHltk- 
inRj m-imml I hn h mw nr ■ ■ -■■|>in£. U*hliLZ ^UriUhT. «■?. . ill ku" £iL nft. £liwl- 
inp rnren " J»tf | ii >.l rhli * IlIi *fwi*l,l»lH mBlkmum ftOWtl -illil KLurAci' r,i. 
gw-rtilW luFwHd lUtrlC W >1 -nil viur i.im. Bdll A-fctMn- Hirnrrt+r fira-HaiF 
T r, QH<F ■ S-SfrLT L-Mk'HAMiJ PUirlp. Sisrin hlmfc JM-i irlk L Jb, hilml; |M,UHI- 
■ ■ mieIl 1 Hrs :r H*\. I 77 -it .Jj k ,!lr,l -wiLI. ,v.< I Mrl Ip-- B-LII.IKI: bSI 2L j=h..r *UL 
JLIi- rfwi£. V l ^^iS£L. JL , rm,|rilF ' 1 .* lj ne *F.NJ AMIN LiiNtriNE COM- 
PflESSEEi AIM FliTDLi Ir.ih. nr tiiflOTV. VTHFl ToiTiV- 

BENjamiw aih ftiFM r-g-, !SP rwiirJnn SL. St, LiuJi, Hi. U„ 5_ A . 



POWER TELESCOPE . 

VARIABLE EYEPIECE MJt— MX— GBX 

3 lSi IFe Fe ii E fhi^J n i licilinr** 



60 

it f W I Thin telwDHi __ . 

n Cl YW ■ psiwfj- ■fiir ill C r:i - 1 ■ i i : ; I I, dirtHfii-H with *Q lild. QD power fCT 

hrlnji rSI -tanc uhJcfEA, 
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In one. 

_ _ piiw^c uMVa-ljr 

oh. L^ ji Nniy- ningo, Oudointrod. 1i> 

pi^^EilO. iJii'irlH OTBElti, bJllj>b, dHTOn, -Lil -. 

CEO,, no times, uh I 1 11 ! 

OlOfie. I J 1 — I 

^l"»E Lyj' ctF'jP nifc-da Jnr 
, #-riy Hfir tlw ickimt., L'kwdi m M 

f miL iii IrligE '. 7 ii,ili I raiMe l^n- ii*Ut,n .;■! 4 ^,itL-l jvb bsiip-. S Fcrtiunp. LJlrfcLIOIji 

{nrluilwJ fvl ■!“■ i ■■ :■ > >jrii ihjiIu. 1 ! i Ini iiiKruH-ufw, AiiiEriaiB iniiil-*. i'lfimm pLIu- 
TuF-iil E ■— l r. i r. L-e-r- j . V.'-c |.uj the |HHC&p.«. Uni v IJ' L‘>. 

ifR&iwriSfc&rE: Pont. j,g, f w, irtm SLi VmIij H it. 

TTPEWRITER Bargains 

i * S<‘HdfA r oA/OHO/- 

Gimai&o OrdBffcKHtm. Bn5H.l4 r we., -wrtMf»i*d , a,r ^f} a 

stw-If TedTieoa ta xIh-.-ji i ,H ikTc's- de* I pnw, IU dnr ircil ldHt 
am*r*n5.rtd — mat l«™ — JdcA dfly, frw <apD iT 

Interhltlatlill T^wri^r Exth^ DvpE. go I? Ghlco^i 





■'4jL1 The .. I i-'iLld now CDUU-LB i i I L L I n • m[u:,1 it Mjiii.IiI fOT 
lli'iii 1 1 ’• ■ * t 1 1 1 h * *• :liii! Il3(f I ! I ■] ] 1 1.. i - ,: J .. | 1 1 h L 1 1 1 - ; ji hi r I 

■!'■ ■« ■ ■ ■ oyot 1UO diafiT-CMi ktnda nt wemd ln * HO 

iii rti'pMint iti-m^ Ln vonecir e, lum lhyt. jiii iuJ*. in \a.y 
tUTlli.i:: :-i. l,j i '.'H, ini-il I i -I | .• I' 1 1 1 v, vixl.Wuifk.il 4 f" i 1 Hl L -. 

PjJUUd Ant I 1 1 1 1 i:-l r--,i ntf urtl^l !.■¥ Cin Pltiw (p ^fllli.l^ 9 ilLiiI:I i'KLUJVO-i K'^ 
ii- Vcflu'i nur P'pnels - . Huw Id FmlPh Iiiitrrfnt Kanda nf Wood 1 --- a 

■i i, ■ fl,f mept>I> f&r vwl In icrvikLI sliod (iwanEiilc^-^'wer/ kind nf 
vnu n.rr lookLnc fai?. Rorut LQo Eodoy In :-LuMips dp L^ciir-i.' 1 
ALBEftT C 4 J*I &TAhT I « £ 4 L SuN. INC.. 7* S-P E^!l[ l 3 E.il. Si,, N. Y. 




MANUAt 



^lifjyH. htSIo yt Hlf riiilun 
mibw L' r Liipc advrrl i»inen|ji. 



a ud full uddrCbb elf u rl y v,]ji.tt 



Portable Amplifier 

(Caritinued from page 137 ) 

B, C, D and E ^how various views of the 
completed and thoroughly tested original 
model. The speakers are Jensen PM12-C 
type and are connected to the sockets on 
the back of thq chassis with 30 -£t. cables 
and 2 -prong plugs. Operated from any 105 
to 117 -volt 50 to 60- cycle a r c. supply, this 
sound system will give excellent results; 
it also can be adapted easily for 25-cycle 
requirements by using a special power 
ti’ansformer which has a higher core stack 
and minor winding alterations, but fits 
the same cutout. The transformer used 
has 380 volts each side of center tap, at 
170 ma.; rectifier filament winding 5 volts, 




3 amps.; 0.3 volt heater winding at 4 amps, 
center tapped; and 117- volt primary- The 
push-pull output transformer primary 
is 8,000- ohms center- tapped and should 
carry at least 40 ma. d.c.; secondary is 
tapped and connected to selector switch, to 
match quickly various types of speakers, 
and for 5 00- ohm line if req Lured. A de- 
tailed list of the original materials used is 
available from Popular Mechanics radio 
department without charge. 

When using two speakers in the same 
location, best results will be obtained if the 
speakers are properly phased. To do this 
simply place the system in operation with 
the speaker cones facing. Listen for a few 
minutes until the volume level becomes 
fixed in your mind. Now move the speak- 
ers apart so that the cones arc not facing* 
If speakers are properly phased the vol- 
ume will go up. If volume does not in- 
crease, reverse the plug on only one of the 
speakers and put a dab of red paint on the 
top of each plug so that there will be no 
difficulty in plugging them in correctly at 
all limes. The blueprint number for this 
article is R-2SJ1. 

{Canting id to page 1 B4) 
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SENSATIONAL CAMERA VALUE! 



Agfa Speedex : *2995 

* Thin beautifully compact Agfa 
Speedex takes ftveJve 2Vi x 2 V4* 1 pic- 
tures! Here are its All-American fea- 
tures! 

1- Brills fit, eya-levcl view finder- 

3 ■ High! y-cOrr* c ted f 4,5 a n a 5 1 i g m at 

lens. 

3. Precision shatter speeds of i z to 
l/25Qt!i of a second, Time and Bulb. 
4« Focuses 3 Vi ft. to infinity. Focusing 
ring ill lem mount. 

Built-In ^hatter release on camera 
top[ 

Your dealer will let you see and han- 
dle this fine camera. Ask him! 




5FEEDEX JUNIOR: Same features as above, but 
with less elaborate lem and shutter for fixed- 
fncus operation. Only SI 1-00! Arisen, 

Bin^hamtont New Kirfr, 



AGFA ♦ CAMERAS 

MADE IN II. $. A. 



Want to be an 

ELECTRICIAN 




See page 13A 





QUANDARY ,r CROSSROADS 



S> ! .rtT-Hr. pFsr 

HULL ST RUN HUE 

AUTO COMPASS 
iiiwhe npt 
QNLf >3 "-IE TWHILEI 



HULL MFG. CO. p. 0 , e* Ht-oi hah re h ■ ohm 



WITTE DIESELECTRIC PLANTS 



Ywii r int'.-rnL IHjIVCT hill 

IV 111 b-.iy :L IV1TTK l Ll .a 1 
pro i.l urea pinvcr And lEffht 
for 3 1 ■ a K.WJf. Sava Up 

7 '■ .1 Fur KVa-r^ 

ISCrd. Wl-Stpi I. ■ 1 il ; 1 . ?r.r 
rtnrusio plan, 1 Jlera. £u ru 
nnd mum 1 of den I or. 




WITTE ENGINE WORKS, 174- A Oakland five. Kansas City, M*. 



FREE! 



ETFW BRITAIN' 



^4 0 Pi&jfo handy teferajn^c book cm complete 
line &£ St» nitty Tbol>, pLllo helpful table* 
and Jnfrjrmotion- Writ# fur CsL-bUtiK Bi. 
STANLEY TOOLS Dm-Sibn Of The iaijiilci Worfcj 

[4S ELV 8T. CoN%% 




GERSTNER Toot Chests 

Ntfr^n LfiilLuL' -l — N l»\ lt ^un-ltud. TJir choice of H;i- 
cilI i ilke . il . il TQ0lm.ih.-rra n-Liywh*t. Frwv ChJjjhE- 

&FRSTNER TOOL tH££T5 
441 Columbia St. Daylnn, Ohl# 



KINKADE GARDEN TRACTOR 

and P*W*r Uwnmowtr 

A Poetical Power Plow and Cultivator 
ftai GO-tdcners, SnhurbanJE.es. Flurist-y. 

Truckers- N u rscry men, Fn i i 1 Gnawers 

Low PH(*s - Easy Terms 
American Farm Machine Co, 

10 ^ 33rd Af.SE. Minneapolis, Minn 




CaTaton 

Free 



i^o id it* it in Pvjmhtr M e.th&nte* ! 





Efficiently handling more 
jv and more tough production 
^ jobs in the national defense 
program. 



Lathes ■ Drill Presses 
Arbor Presses • Shapers • Vises * Motors 



JUNE, 1541 
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AMAZING TRIAL OFFER 




A H.f«r cio-iHp. 



s rhofl| s 

fro-me 

.^OUKiHQPi 



DRAW<<0<MATIC 

Aul it mat if SUrtirtf* FfiftiiWi Pup 

DRAWING BOARD 

D rnw wiMi Eatt — Ascuracy— 

lindfiFHi-rJ tiy Sl-jiiSLiiK JiUI l:il i r 1 1-' 
Iirid UfK\l IjV IhtHJ.lMnbH, IwAVf-n- 
MATK 1 irpLDUJJij: IhL 1 u'.il 

I ..» IlI IHIC J -T" BL|Ei:Lr<< :ieiH ii's-UV 
IUE£ 4 ULVrLCfl] I ii^oiHfh. TMi.VW-n-M.Vm. I ■■ 

:i hlmXi] Itj^. will -1 iw?Wi 

i:<i.-m<->l fF-iicuTt-Si. Tin? iinU'iiLud uvlf- 
Ali^iili'ir jmsi'J ii-i r wl Lfei M-tli.iluid c-sl :: 
Bll.il ru dK UII n"d d'lwiL— Srl.-i;va Vfc-1-.L i^- 
m-i VL ]HLL -.(yiM I-.'I Wmit-RI^VK w irm all ■■ M "i l£ 
IrijMl hl|li:lL4‘ v<-IlIi bOMrJj pwcLiLttiii 

I 'Jw ]—*.■!. J* w ^ rh w11 h Jiti‘ 1SS0- HJf both li;ir|r|H, Qh- 

rl< t one |£i< 1 ;h;- £i i 5 TRIAL! 3 -?* 

Try iL! At OUT risk! 



BRONZE FOUNDRY 

Sand Casing- Forgirtfi— Heat 
Treating — CSOfl Hardening 



M«ke your nn.ij rA*iih£s uf aluminum, rnppfr. byosiZD. tlltct. Foundry 
smLs aru SV^H-atll*': In Lfcup? uizrus- iiirhiLllr.^ --i^U I i . l‘\ IiLis-L J ^i** 
j inert. SIJ.lpU. 13 D. l.lfl, tiT.r.U. I.v. Ih. Kimsiis Ciiy. ITvh; Cirtbtfll. 



KANSAS CITY SPECIALTIES CO, 

P. 0. ftfl-s 602?. Dnpt P-14 Kaow CiU. M*< 




HOW TO BEAT THE HEAT 

CJLUE BUILD YOUR OWN 
OAft EVAPORATIVE COOLER 

Write for Money-Saving Catalog 

MICHAEL ELEC.C 0 ^££V 

ANGLEW OHMS LIVE AN D MUTTTpTY 

better by new method without earth. Easier way 
to collect large dew worms from lawns, parks 
Aiul golf courses and keep alive. Keep worms 
alive Tor year, or carry on fishing trip for three 
months. "Use with fly rod. How to substitute 
worms for live minnows. Concise directions one 
dollar. John Norton, Boi 3G&L, Rock Island, III. 
TRAILER BUILDERS 1 GUIDE & CATALOG 



Truller entity Ln ? nm* wlcli 

..... tifDllpr pari-H, 



N^rvNltflEW ALOW TOOL lZQ-,1 P UNV. 



BnLIUa _ . 

Y^lld'S kWFt LfcB* , . r — . 

hi^-isrt. Complete ■worttlai* tiliN: pi'li c?< or-ly 
aoe. Uu.L% kx£:i I L.'rii W llDT. riM'-ilsr -UNI I JivIttiS CO 

mi. FttU IUe TUDM' FOR CATALOG, 

C i-fri, lDC h 




MOTORISTS Wanted! 



TO MAKE THIS Utf/QU£ 

.GAS SAVING TEST 

WHS yon permit us to Bend yon at our risk 
the Vacuum a 1 ic * ad«v Lee whic h iUH ^owners 
everywhere are priaisinj?? 3 nslall it OP I'our 

C^sf , j,£=F<t it- uilT IJnlupst It tfinwdDlliini Gif 
ymir pna by Rncln^r ap ta 3D f v on blisdI J he e<in ■ 

pum-rvtbfjiTi, nL^rs. Tn-o-re im*'.v £T, nuiekiir &nd 

fiL^tur nfs'i’VtUitinn, tliu teat wLIJ erjflt yoo nothircR . 

A irtontalie Supercharge Principle 

Vaec-iHiLMe Sn ettlircZjr tftfkrm tl It eperBti?fl m 
the Baperrfienie prindplo by aatermtieallr ndd- 
in ft a « harsr^of UTtrn Oiy .drawn f rte frt>fll tHO 
Puicr nir Intd t he hcdirt ofthn Cr^5 p^rtore . It in 

Kltlruly MirnmatJcAIMl AllGWF Bhn rmEctf La ^ircALhf it 
th^e^TrwtiariiVL-ptKTnihridnaplo^linE-H t^iuLtbiL. M7e5 
□pt» W l 'T- nn ;ir cnii^. wlihb£tMzmQtarren-3rfTCa±cc_ 




FITS AU CARS 

C LHM trn rtadof ■ lx parts. 

f LrPtel l.’itu A hIhkIG UuLl, 

Ailjuiud *n0 btiiJhJ nE 

e<iifi Id ciin-jr.j^. _ 

FO R INTRO D UCI WCL Elcrc’a b. ■citcnd id trpfW rnsni ty lor UbUFUal B *lra 
*iid ppoflte. Every «rt. trti eta 1 , tTRCtor owner pprosfWEt. tenaiminesJMl 
p^ftrroK ifcowfM bL-ffmonev ntltimrcff er and hoi# enn g*l yonri Frrtt 

Ttip V»u-in*tjE C 



jsJtlurcfleT and hoW C«n pel yonra I 

lUi?* SSff W.flt*t- 5 trMtp WflUWitftiAfWH' 




JJ i’ISil [m| I tl i ij ]'3E i\ V: L SI 1 Fhph. Ilcok -ltl-tl'i 

hE- ric:T aLi'l tiL'flt — JJMCk^tl w Itli =iLL the Hi"w 

ILaJl* EipiLEiUirlll — TiUirc 1 1 1 ll rh 50 new iltu}ia 
ji-j I fii- -Irli — m- iJlillrlerH' Flta — Jli-W ^Cdni«i 

^yuLHSiM — hit! EniftfiiLb Hti l left — rn<i£ » v Ihrirv 
!'. Mini F|-|"il i!r ptrtT iiir QVf r^ 1 jn<i fc n 

jh'.', l<—<iiLl ( nl Ipvresl prif<-i ' 



^cl* Elie neLv :}-V.'ny Pprwnnl FwiiMm, nw Itctnc 
Itoitik-iaeri a || -L Fhcnri ■ Ud(I ! fl ^naibLnnMflits, AuLik 1 .L;i- 
diu*. kiiL-co-.- AlL-Wih? tiioiArTM : Ainmm* Rfculveva^ 
Iil".t V - , H- H'hLI SiMITLil SyBtfUli:: denims a f licit It ..(3 if 
Ttbih t*' lilr-r new le&L^TBu tool?. I .ihiks — KveTSTiilnrf 
Ifi ItuitEe ;i l Lmreet tTlew ! 



n^ifio Cm ride n’ Iln.ndliDu’k. Tt:.<lln Eimrlam^TiliiL^ 
fet hu^lniKK, iHvalunble, Orly. , 

Red D ittiulliiry. reraplcle. ttiiLliarLtitt K’c. 
Ett-jJ-iirif J it TALhe iniid* it OnLy... 
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ALLIED RADIO CORP. 



'■ *33 W. ja.k.tn BTvi. Omt. S-F-l 

I Cliitaia, lElinets 

I n Rurla me yvklr FRI’T r*la tax- 

! L. I ii«.U:m.iI ih !<h- I'm ISijiliJciw " HjrdEicwk. 

I l ^flCleAeJ Ih 1-Du for Ea-Jli> liaolliHiAr^ 




M nmi 1 - - - . - 
AiSlIn'Hi , . - 





with yotif order 



Y bv m-uit i&e Ihem lo believe that 
auch q^ali-ly Cnn t-e possible at 
thflt® priced This modern process, 
produces a hualneas card you 
won't have to* apolc^lz^ to r- 
BusinO^ leaders everywhere 
UEe it wilh no samljce-*! prealLge. 
Write for sc-Piples and price list. 

The Mn R, WIGGINS Company 

1167 Fullerton A». P Chicago, HI- 



KEEP YOUR DOGS FREE FROM WORMS 

WORM 

CAPSULES 



NEMA 




Use Nema Causvles id remove Larpi ? 
roundworm^ ^nd hookworms. 
EFFECTIVE - 



JUNE, 1941 
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Dubious, Now Enthusiastic 



about HAWAIIAN WIGGLERS 




“When I first tried Ihe No, 3 Hawaiian 
Wiggler I was dubious but I li&bed this 
ball on many trips. The outstanding re- 
sults I had with if showed 
it to be unsur- 
passed for 



action and an except! anally good wood- 
less bait/' — Charles Row, Jr.. San Antonio. 
Write for Free Catalog on 



No, 3 

Weedless Hawaiian 90 £ 

FRED AR BOG A ST, 1666 North St., Akron, Ohio. 




PAINT WITH POWEfi 



■-W >1 



* 18 ** 

WlOiimt ir«i r 



S avk tliun nnd 
uml grrE 
P FQ f v-h H rOn a I ro^ 

■ultu- with HpiM -Hby 

Choice 

of oit- 

fr pc <Hu.p1’.riLk r rei 
pf llttl |. ill! arid udvimccril fu-utmv:]. Kpraya- 
juiint, tamkH, ^uidtl. kecpier, Sn&Lfdl- 
fiide. Etc. Ilundriidn ti \ 1 1 -. ■ > m , Ni?, hiHf 
Outfit v.4 shew n h nnFy SU.2S vrithnut 
motor. Or hers law da SL'i.IU. At denJi’-rfl 

of Wn(L l darfct. 

CDrrf Write for JlllUiratrd Dalu on 
rnLLl IjW’Cwt Spwtly Sprayo r h 
UEALIiRS:V^rite/or neu'Sufet P/^a 



Clean, Oil-Free Ar! 
Ball BurioKi Never 
Need iWication! 

No Pistons to Wear! 
Compact! Portable! 




MAKE big MONEYS HOME' 

NEW INVENTION 

C&ctnopfateA by Bnush 



New* patentee! ltv.-fTi1.loti motes possible 
bit* carniniia AT HOME, HcjilaLc auto- 

r r LFtH ■ -^L-u-iih urEiulua ill iiuhliM dlnruzfi, IiobeEa. 
ri' L.i UT.ijtLH. ^1 1 ?, , with duiuhte, tparkhlit, dl-.v 
of HU't-.l— MiE.il etr^Eii J or rddnli. fc^'-s V , 
h i " n | :■ I , quirk. CfiLptru* i .iiUE, Silver, ■•in L.-1. 
Cnlultliitru 4 eIl-. [ivH'rythinu Eigrq jolted. Outfit 
tweiplcten tv^dy Eur tisc. Nu iJldp rpfjuiTwI. 
rirarfrom 5J: to £5 .in hour id Itfe-Lline htiii- 
n«w . Small invewtYnriLt starts you Eh bti siiiune 
Steady rrpif.Lr. Machine* fan pay for il^-ir in 
w.:-r L Sr:..] |-CH>AV C«p r FRIill SAMI J I K 
eluJ LlLiaRlT.il . -3 BuOKl l\ I liuvw yotittlh ft; n'e 
u life Jnc«mc- r r>>i-i a hu-ii; .•-=:- ..r Vl ■ I li I )Vi N 
bpi.lL tJ veil aulcdLiciJ cu.itcuEMTfi. Ael at nxicul 
WARNER ELECTRIC COMPANY 

Chteaqn, III.. Dapfc, 5-P 



FREE 

SAMPLE and 
BOOKLET 

LSPIA1H1 ALL 



Wal^aah flat,. 



W. R. BROWN CDRP., 5720 Amttw ChlCABO, IVL Dept, 3~F 



SKAT 

JUNO SOAP, 



Cirimy Hands 

c 1 u 3i 3i u d f t ii i c k 1 y wl £ 1 1 
SKAT, urtrinjit tknrl heal 
Panic 8 cut i h Ktfu-rjii Hands 
smitutH, V t e & ii a nlmoii 
i-vi‘ r y T. I s J 1 1 y. 

SKAT CO. t Hartford, Court. 



Want to be a 



DRAFTSMAN 



? 



See page 13 A 



FINDS BURIED TREASURE! 

NEW GOL 04 K HAGIOSCOPE 



XF'VV PATENTE.D METVHI. J .l>i ■ Vl'nlL, LATEST TT^E 

i.hiii ri’Pirii^rv uiw dji.vik tu««. M-w low 

I'lLM I S. ,-,|-\SUHfKAI. KE 1 Y .vmni 1 * MflStT 

PACK RUAAAKTFF-U 1 [H.Ti:* ■ m IMEI'J GOLD AM- 

aiLVCrt. I Is- l l'W l[OlllO^>|i->> i- II.I- liml ImWiTfLlJ 
ail'l nU.Ht -fr'ifi^l E (Vi 1 iiH'En,l J . . I . • . CVLT Kl»i' ■'•'Tl \\nl.- 

'.'■■■irLiJ's LaE^t^i Mapufii tiiniT ikT su^rmNlHt! ?.t^-Lal 
ihMiMLiur Fni? hvfl in i i‘f ■-,! I nu liirurmpiNui- 




THE GOLDAK COf, Dept, P 

UtJ 1 Souih Imdwilf, iBi Argaha, Colli. 



NEW SANDER HEAIY! 

.V 11-4 tv 3.1 by fur hr.lilr>- lAtfi,. rr:ill ni-:iHvl liUhtft, I ■ 

i.^tti niHhitn. -u.'orli-,|iji5pal ?.[■.- s-l'liml luL.at uvw o.'.^|i- 

SAS-JiKEt quickly Hhufivk, i , iin'L'i 1 hiiiliLh. Iiml iiuLLutivH W<-- ■ 

HITAL nii'l I'LrtSTie inrijrcta-t tuli- tax' dihL cl van oi- >■»'■ 
ClMC-U f-Ctfl-Pl. tr.V'lfhlH- fH-mlK, Vlli-Vs-F.. Ti31 1 ITU 1-sM.V-, 

Havi^i huun, nf LkruhunM 1 ll^n'3 Pi«ttteF *. 

Nfrlhlnu «tae KKBcli- II. You- ntc-a e n I ■ vaLLlrvIy ecia 
hkEid I?r Limi 1 1 SliL.I nil ^ Pny* p TH^I, fUrk 

UllLVHS ](JU r -fl BDtbbfiCd. 



WHl» EihLiv Fnr Fp*m Clrrulnr rl«a.rlT' dncnlu. 
' "" LawEha 3. 1 1 1 . i x Ln k hmw R.\.VS 



CDC Ixr iltivLTjLMli 

rltir 1 UANPXn InT^Unn 

■ llkk* hLutirv. iravPh. Wni* 
MUD SPECIALTIES CD 



U1 riAVM jau Llm,. 

i ru.n-.-r.ri | fe ilJ dql 

Li to. Mirfcri St., e-CL M-Wn CHICAGO. UT S. A. 




BIG 7 F 00 4 .“ 

Evfllr bdn, htRUtlful T. 

Glass £ 



V D E I 




CLEVELAND 
CONDOR 

Suari For hoia^i. 

4 .!*■' Kiirivt '.Untiy 



llf.'-' liRn IS'JFrii GlIcU'P flrnlY 7 }<>r, 
FTItHT 



(nr uirtf-L i'ocaIl'>{t of ■ - Anutfcrn' h 
I.IisIK I>r AEiXjiTl! A I r | ■ I j 1 1 1 -. -. ' ' — f. 1 :. I nrl nij 41 FI N£S L'lvh-u- 
Loud Hv4«Lh. 



Dn ^nrnrhrrM 1 

urh.l ] !W* pflrti* I 
kri£j ih ihL.ij.^ 4 1 I 
L | ]ijjn. r Lr 



CLEVELAND MODEL l SUPPLY CO. INC., 45«U55 LnrJjn A^ r CltKllrld, Ohio 



Only 15 * a Day to Run/ 



Cushman 



£» hi E W I 



with 

"floating 

Drive" 




<Ti;i 4 my pbaec For U2S.H! Trlifc^- - 
[. 1 w-ithk— fi ports-, niak v-A .■■.ivlth-, ■; 

All ill DfTUIXrl I'll Hjivil!l!l 1 f j 1 1 n 1 1 1 1 ’ - 
nur vaJ. m!3» p4*r tmur: 

■■-Flootlnt Drive"’ tlollwn jhrwht 
< if liu^Vy C^ut-lLmari ■eiurlai'' w-ltli-, 
uut hc+il far cLutrlt pt^ul, nvnr 
nhtfl! Ji'pw ^prlnifi.nifr Ihijiki'i* 

vrhi'H-l tiiin.'. vtL' iflVf HfAr hill-- 
pi>mfart. All-*1wi Yra.nu>, In-LI^r 
L.rukM, LLghU. 

WPITn v>ju.r dealer- -^r 

Vf IN. I 1 Ci ■ tioaklH^ mil l|i'- 1 ^ll« - 1 IIR.I VLij' 1 1 SH jirirL-H. WnU Today!: 

CUSHMAN MOTOR WORKS, Pepb P-^ Lincoln, Hwbr. 

Alpaj't vuur name uml fall mJdrffR 4-lrflrlj wlirn 

aaiwi-rlinj: iJr^rtiRcmrnN. 



136 



POPULAR MECHANICS 






Defying the Pacific in. a Sailboat 

[Continued from page 79) 

around the top of the drawer, Into holes 
through the wood are lilted three-si x- 
toon ths- inch rods to hold the mulligan or 
coffee pot during stormy weather. If we 
want a one course dinner, we pull the 
drawer out eight inches.; twcj courses, 16 
inches; and for a special occasion, we pull 
it out 24 inches and light all three burners. 
A small oven made of two one- gallon cans 
works Fine, In preparation for our voyage 
to Honolulu, we stowed 1.500 pounds of 
concentrated foods, fruit juices, spare gear 
and 18 gallons of water. 

We obtained clearance papers fs-om the 
customs house in Monterey. Hoisting our 
homemade folding anchor and stowing it 
and with our homemade eight-foot ply- 
wood dinghy folded and lashed to the cabin 
side + we began our adventure. With a light 
mainsail and working jib set, w T e were soon 
averaging six knots on a south -southwest 
course. Heavily loaded, our deck was only 
13 inches above the water and we were 
continually wet 

Three hundred miles out from Monterey, 
on the morning of the fourth day, blue 
skies gave way to scudding in Icy “gray 
clouds, the rhythm of the sea grew faster 
and its impact sharper. At noon, a scatter- 
ing of raindrops increased to a hail like 
buckshot. The first huge wave curled 
aboard. At 2:00 p r m ., we took in all canvas 
and tried to heave to under our navy -type 
sea anchor which is a steel hoop 32 inches 
in diameter with a conical- shaped canvas 
bag tapering down to an eight-inch open- 
ing, But we found that instead of taking 
hold of our bow and keeping her headed 
into it as a tail holds a kite, Confucius was 
held wallowing in the trough: the worst 
thing that could happen. We hauled in the 
sea anchor and let out our homemade sea 
anchor, which consisted of two pieces of 
planks one by twelve by forty -six inches 
long; set at right angles to each other, leav- 
ing an opening of four inches between 
each board, the lower board ballasted with 
lead to keep an even keel. With chain 
bridle attached, we found it bad an imme- 
diate steadying effect. 

At last, hove to and with everything on 
deck well lashed, wc hung on together in 
the cockpit dripping wet in spite of oil- 

{Continued to page 189} 
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DUAL 8 MM 

Xow cornea t he Cinrmaite? — hm \ t by one of A meric™ s 
nutsUindiiiE p red-dun manufacturers' — ta^ive yon the 
Mi-rill- of 1 1 ill king professional movies — hi color— at 
price* In ill your pocket. 

kn^nneered into the Czaes&War are the tlirra must 
needed essentials of ^uccesaful color phutognipliy, a, 
dependable exposure meter, aerm-nte shutter speeds, 
and correct exposure over l lie entire picture am™. 

( ompnctly built and trimly shape*], the ftnmariff 
Il-S bundle tvith utmost ease. Hmarfly styled and 
finished in antique bronze, it ii a camera yen!! be 
proud to he seen with. Examine iL today 1 Many 
( I L*L lers olTer extended pnyiEicrt term s— w r lh ch nuked 
your (Jiiinnmtrr evert easier to own 2 




ONtY 



$ 27 



.50 



NO OTHER CAMERA td any price 
ait 

i iim t>1 m i I I’^Hwnrr M-Hrr jmi] Opl u 
<-.lJ Hew 3'imlcj . . . Minkniftod Pariil-- 
J:im , , r TIiTCES SpKda . . . 

t iJi iiliih r . . l ('•mlinuiiti-i KumiLEiU 
.. JilI. l n JLiLnur-n KN' tJ.7 h f l .P nrui 

Tuferthcdo 3 v«i-i i ... Cjuiek, Ihi.iy 
J-; *:i ili i Hit iLCC- CmiiLti-r.. .Special 

"I'aktf-L |;< SfirtMilciJ L lm|ir>> v?d tiuV- 

rriicr ... Xe-vr Pa-wp-rfiil S^riutf M-i>(nr 
, . . L-"i iL Ftelir Sli ut I h'F . . . I’okfH 
\I1 rif t'ok’-r nr LSI ark urn] 

W Idle; Elko, iru-luiling the 

L'JJIVl X SlfaigLiL S. 



(,'aMIIkA Crj-eUWOUiDH, 

Ucpt. ES-tfi Ni-tt ’ s i.rk 

S*nJ iiin illuilran'rt folder whieli *b- 

»rrLL>-- 1 ] h l 1 iLt-w riutcuaiLtr PlulI Kirilin 



with UVoUene^ 
f 3,S Iflni; gthi r 
ipMt $15-95 
and £13.95 



*Yfl n. r 



A&lwt 
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Cuitlp 6n lilt- trull Of <hiit Old 
'■ iiiri-,4.!i.iL-k ! ' ' l>iht L 'i iIise urt> In in 
guLibg I rum l'-.i j i i 1 1 1 13 tlUnE.in.il 

■lichiii|.j| Add in l In. 1 l-ii in\ r-m-M I 

nil 1 1 hiiLL'-i^s n P nil t'laiir hunt In t 1 . 

trip* get il Tii ]■' iLTNl u Sltt-iilnfl, 
TJim'l Yum *purt;> igijlpnicnr isi 
not complete wlitioiii one. Sold 
h.\ it-pra-rtlnfl. 

nh^rr. 



AMERICAN 



A GOOD 
NIGHT S REST 

Ta-puf-eo 

SLEEPING IAO 




#f 0 Big Fascinating Pigtt 
] .1 9 CuinffuJ J lliu.Eru.t2u in 
A i. i'lTi li j I Ruj.J Maps 



"JOYOUS VACATION T>AY 5 in Tennes- 
see 1 ' completely descries the mil e-high 
Great Smoky Mouiti-ains;. battlefields and 
historic shrines; gigantic TV A dam 3 and 
lakes: metropolitan cities and quaint 

mountain villages; State and National 
Parks; plantations and unspoiled wilder- 
ness; and everythin £ in Tennessee— the 
ideal Vacation State. It's FEEE ? send for 
yours now! 



DEPARTMENT OF CONSERVATION 



491 State Office Uldir. Nashville 



TENNESSEE 








ftattiA WORK WITH THIS 
DURO JOINTER 

hinny Ri hi art rulrw.l V sin«*n 
ujkI pi^rly JellUM JtiniVfr- No! w 
hVli wi ;■ mi psi! a l>nr:i I p r-:i s in-r-l ioil 
lulhEf-r — niisr vrofiiS will htf mud? 
Hn.toil.li, stTJ.S^h1, frT-fl fi fiiii mirks ami 
ti|in]ni anil jmjt virii-k ilUI lifec Ml 
h ^n.iTiiaKJtnnl nni-f-iiTin.i-r, Tfiju fftC 
tWuTiuJ Ilian leheuL ri:-xisq me -J trm ; -(in? 

Hill 111 Hi uni nutl nrlbrn 1 *! rfjrM &h H f [ * 
T>rOi 3 l> i-l I-uIe Tl'cipl 1 IIluI. f-l I m I ihi! OS iho 
RHP- lhf[w™n fcjiw u ml T*fir i.-Lh|e; 

Fhlrtl (Jvf iWl™ Huppnrt 
sr-nii ifHrnr fm l-hiuIue KII a rer 
full I reform hi ion ubuui Dura TqqIj. 
DURO WETAl PRODUCTS CO. 

Otp-fc. PM Lb. iBS-i N. KildAp *■ Av* 
trticjiRD, (llipnii 

BlUf DURO PavSBhIcrTy& 
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DOENUT WHEELS 

with Outside Valves 

Ttie so in it mu- Is wrap f finger. rlllp 
Kaiicr. pn-vuiiI inlllng nrd S|Kll^0. 
pErptnued Iky MuKEtilinan h t^in I li- 
ve ntnr Hi tlkr» lor jill |JI1 Mih. 

Hn mailer itm Hrslewly tut h al- 
I q^vh-iI i -i rim under- In Ibitotf, *nki> 
tnanat l?»- tut m idn m a qi-M by 
“creep inn n 

hltiil fur wFictl tiurrnwi, cjirlr-, hnnU 
lfuc*.s. Lpray .mil greasing ■ | q « , 
hunt iliillici, tic, 

TforGu — Itt"' a 2 . 75 ,J ; IZ" 1 X 

3 lM" ; !6" si A,dQ J - , _ Unlcii y^i* 
nfv a rnt^d rpannfsctarar, cp-eIgw Iftc 
d ~ t :i n is In >rlilreg fur I in hfilure 

Far host* ttUtMflit tv Irtilfd irhcfl- 
hri, rr wHfl. iFn.-.iirv, vtOOUTi ur Mcftcir 
(r-u-HfpT.v. zjt ■ lr^ijjfBT iZ/ 

JtSc ttlcfi , 



MUSSELS AN FRDOUCTS Cft. 



SI. tlslf 
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•HEAT AB 

New Tablet Fuel 

COOKIT 



Pocket Size Cooking Kit! 

1 Hufttr-feRc-if M-ay lnue 
Pi>p-ul a>- Mc-chAiiiiiei, r. B 7 2„ 

l'rj> ri>olf. or lital. oinncii -paMf-*, li#i'.iMv, 
!JT olhBr kroiii? i*ILh llEATAEf!?, nc-vr RnuilCB- 
Luji>, i I -- 1 x L i •■!:■■ , U|iUE-pHi- 1 .v.>fir?UH IflMCL iV.nl, 
a iri-i ^'iiHiiy, s-i iivo. -Rnil Luhc- of HKAT.lBs 

L:i CTili iiI'liJ ii:-ii itmi-L Eiiujjij I hi*- Stti V. H-linpl.C- 
Lu ILHCi. ^i (tm-K ,y T Hl.cim.. | il.-fll fryr 

iMibiiL-, crJi m , tlL 4 B>. Or biw^Lor y, Fitr 

EiKATAn SI.OO. 



lirFFOi OBTt*r Irorfi th|^ nil. iwlvt unt r.J- 

urrtn. dus^ji LU bfl ur heataba 



j. W. SPEAK Eft C€3hr. . Bc v i. J-i, iitaa-M Ui^or 41., Milwjuk-^, W-*. 
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■W. Irli |nin I LI+C^P on nw-b. In>b 4 »h. Wj- P. lileJ ■ nils, cuhlli^l#. 
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ar-Tlelfi 



Kcndi ftiiljr *L.Oi 

i"T pjiii'.l t r. I / 1 li" ■l<lr pLiJiW. EnHiiii 
nj'!> euxJp. -i-n-.iliiiK ti.^TMirhi-MH rtr 
Timl mfte ]iiinl. I-MM 3 M.-I lor^w. ftj’. jl'il'nl-nl 
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WENDELL MFG 

N. AihUnii An. 



CD. 



Ch^Nfln. in. 



& kfcnurutDi^ lunilflh AC sanit- nc clLy 
thrmiL. I itni I for aland -&y. Will li«'p 
oiL I :■ 1 1 r i : n C i , slnlrcm, PflrlGrT^ICirj, rtn, 
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HftTQLIGHr, Jt ElmSL Mm* ab, MhtL. USA 



GHAUT GARDE N^ALL- 
9 du.au If PURPOSE TRACTOR 
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SPRAYING 



* Low A< MASS PRODUCTION" 

PHirnfi- 7| H .P. to # H.p, models.. 
Walking nnd Midini? TVpm- FIei^b. 

f ij 1 Levis C. ■. ■ ri . . . dOBB- assany other 
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MOWER ATTACHMENTS 





innt^r ir.h thul S]|AW TH.LCTO-ES dunlin n^Hf. 

■fcusrt f,K li^i. oI.ok.- I h p "Fxp-v* li'Jti" jLIi ^ Bi.L 
inrivHr Wi- "i.f- i ...■ «PEC 14 L LOW PHICE . . . .itu/W 

DAY TRIAL OFFER. FREE LITERATURE -.-.II tU| 



iii'} Olhtf iii'jJrl i. AiJJmw ni-i «r-. i.irli.--F. 

SHAW MAHUFACTURIHG CQ r 

4 SDE Front Ciltiliur^. Kjhui; LUT-C Hh. 

n-c-ll* AH., Ch Lr>| 4 , ||IK n gl|| U]-U M-artli at h !L|„ 
CtllMtFbui.Qhln. 



Sfli; irou flan,- ft in Pnpu.Hr Mechanist! 
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(Com Sinned from page 1B7 ) 

skins, boots und sou’wester^ For us to be 
among waves 2Q to 30 feet high was to be 
in a world of wild valleys and toppling 
mountains, and the wind blew for 76 hours 
at a velocity of 50 to 60 miles per hour. 

Finding it useless to stay on deck* we 
crawled into the cabin. Unable to cook, 
unable to sleep and unable to lie down, we 
braced ourselves and hung on. On the 
fourth day the seas subsided, the wind 
lessened and we dug out the mainsail and 
working jib. But we could make little 
progress because the w r ind had died away, 
almost to the vanishing point. 

For making observations to get our 
bearings, We had a small sextant that 
Rosalie had made out of two small vanity 
mirrors, five pieces of hoop steel, a small 
15 cent telescope and a wing screw. I used 
a tiny second-hand Boyce Mier, A large 
precision sextant is impractical on a small 
boat at sea due to rolling and banging. We 
used a second-hand five- inch compass 
which I had bought for $5,00 and built into 
a weatherproof binnacle made of galva- 
nized tin. For chronometer, we had three 
one-dollar. watches set in a case hollowed 
out of two small pieces of old mahogany. 

During the night of the twenty -third 
day, there was a murmuring that was al- 
most a whisper on the water and a salt 
freshness in the air. At sunrise we wel- 
comed the sight of great scudding trade 
clouds out of the northeast. Soon a fresh 
breeze sent us flying along, leaving a bub- 
bling wake behind. Just before dusk, on 
our thirtieth day out, a long gray subma- 
rine appeared. We signaled for half an 
hour without receiving recognition. 

For the remainder of the voyage, we av~ 
eraged a broken stay daily, due to sudden 
squalls and constant rolling in the swells. 

At midnight on nur 46 th day out, ac- 
cording to our navigation, we should have 
been 30 miles from Lbe Island of Maui. At 
13:80 p.m.„ the starboard stay snapped for 
the fifth time; having already used all of 
our 50 feet of spare cable, I made the spin- 
naker halyard fast to the chain plate and 
decided to come about and head straight 
fen- Kahului, Maui. And at daybreak, wc 
saw Kahului just where we expected it to 
be. Carried ashore, wc found the streets 
and houses apparently .swaying, so we bad 
to lie down for a while, but we had made 
the first long jump in our tiny craft. 




57,256 Pipe Smokers 
are still missing! 



Among hard -to- please pipe smokers a high 
percentage naturally enthuse about Bond 
Street. Applying this percentage wc know 
that about 5 7 t 256 pipe-smoking readers of 
this [fragazine — for whom BOND STREET 
is a ''natural ' — still have this grand discov- 
ery to make. 

So come out of hiding — rand fry Bond 



Street! 




It contain* a rare aromatic tobacco not 
hitherto used irt □ papular price mixture. 
Rich-tasting* bite- free— leaves no tobacco 
ndor in the room — even the ladies approve. 
fry it — -today! Only 15c. 



GENEROUS SIZE 
POCKET TIM 
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Wonders of Under-Water Movies 

From pogc? V5] 



Before each scene the actors are care- 
fully rehearsed. If Perry is directing* he 
simply asks: “Ready all?” Cameraman 
nods, cast does likewise, they dive in and 
the l< take ,+ is made. Most scenes require 20 
io 30 seconds; a few have taken twice as 
long. For instance, in the wedding scene 
of i+ Underwater Romance/’ it took the 
preacher, the bride and groom and con- 
gregation a minute and 15 seconds to file 
through the underwater church doorway. 
Perry’s actors and actresses range in age 
from about 16 to 25. Three out of four are 
girls. 

A good surface swimmer isn't necessa- 
rily a competent Underwater swimmer. 
Perry would rather start with an average 
swimmer and teach her his methods than 
try to train a girl who has had quite a bit 
of surface swimming and imagines she’s a 
topnotcher. Give him a good novice with 
sturdy heart and lungs, strong physique 
and a will to work and Perry is satisfied 
he can teach her the technique. A main 
requirement is that all the actors learn 
to hold their breath at least 45 seconds. 
With this in mind Perry teaches them to 
“hob”; that is, to take a mighty breath just 
before they submerge and then exhale 
vigorously. They're all called upon to do 
this 100 time, 5 ; in succession. For two weeks 
prior to making a picture they bob at least 
an hour and a half each day. 

Next they learn a special stroke Peny 
has developed for underwater high jinks, a 
variation of the craw 1 1 that utilizes a midg- 
en kick, or four beats and one scissors kick. 

All his girls learn to swim in unison as if 
they were ballet dancers. Each must learn 
to stay under water for at least a minute 
and swim under water at least 6f) feet at a 
stretch h With a couple of weeks’ training 
they're able to do this with considerable 
grace and ease* The training starts with 
surface dives, followed by underwater 
swims of 20 feet, gradually increased to 60 
feet or mom 

Perry insists none of his scenes are 
faked. In "Neptune’s Daughters,” one of 
the pupils in the undersea school (Perry s 
sister Aileen), wrote several lines on the 
blackboard. Many observers thought that 
scene was faked. It wasn’t. She actually 
wrote the words on the blackboard while 
swimming submerged, though it did take 



considerable practice to make them legible. 

Perry has had plenty of thrills. +< I 
claim/’ he says, “to be the first swimmer in 
America to do fancy diving in a burning 
bathing suit. I did this for a Paramount 
News short. If the diver isn’t careful the 
wind may whip the flames into his nose 
and lungs, which might prove fatal. 

"Here’s how 1 did the trick; first I put 
thin overalls over my bathing suit and 
sprinkled them with gasoline. Then, while 
perched on a springboard 30 feet high I set 
fire to the overalls and did a flip, or two- 
and-a-half. The stunt consumed only two 
seconds from the time I loft the spring- 
hoard until my body pierced the waves in 
a swan dive. I didn’t even get scorched, 
bul the fact that my eyebrows were singed 
was evidence of the close shave I had/’ 

Perry had another thriller recently while 
making a safety movie with Elsie Davis, 
one of his pupils, for an automobile com- 
pany. 

“We were supposed to show hiw a per- 
son, after an accident, could break out of 
a 20 -passenger bus lying on a river bot- 
tom/ 1 he said. "In one scene when we were 
‘trapped 1 in the bus, I was told to make the 
action look realistic This wasn't difficult 
for actually we had a narrow escape. Sev- 
eral of the heavy seats were wedged 
against Elsie, due to a heavy current, and 
I had a tough time getting her free. The 
shooting of this scene took a minute and 
45 seconds and I don’t know to this day 
how I held my breath that long. 

"While filming this same picture the 
cameraman was shooting a scene in which 
I was inside an automobile 20 feet he low 
the surface. This was according to script, 
but when the doors jammed that was pure- 
ly accidental, I tried to force them open 
but they wouldn't budge. Noticing my 
predicament tho photographer signaled for 
Buddy Austin, a friend of mine who was 
on the bank. 

“Meantime I failed to break the glass, 
and just as my breath seemed exhausted, 
Buddy placed one of his husky feet against 
one of the doors and forced it open." 



flNames and addresses listed in the index, 
page 4 -A, show where to buy manufac- 
tured products described in this maga2ine H 
Say you saw it in Popular Mechanics. 
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Give f ent room — they Ve 
moving! Cranemen swinging 
rheir giant loads of tjnk frames 
and turbine castings . + .oper- 
ators of massive presses rh limp- 
ing our parts for guns and 
motors . * . workmen Jit by the 
Hare of electric welding mov- 
ing to the quick beat of the 
punch press, to the rumble of 
the conveyor, to the whine of 
the whirling Jathe. Things are 
rolling today in America's 
factories. 

Action — that's what we're 
getting — from rhe world's best 
workmen and the w or Id’s best 
production machinery. For the 
American workman of today 
is a superman compared with 
his counterpart of Only a few 
decades ago. Industry has given 



Men and machiYros— they r ve 
made the American standard of 
living the highest in the world . 
Now, working together as 
never before, they're making 
the things we need to defend 
thar American standard. 



Heads upf Industry is on its 
way meeting the urgent re- 
qui remen rs of rhe immediate 
present. 



him as helpers mechanical 
srrong men in the form of 
power rods and machines 
These multiply his effective 
strength; they help him to 
prod n ce more — be trer— f a s ter. 



Today, as for the pasc 60 years. General Electric scientists, engi- 
neers, and workmen are finding new ways to apply electric ivy to 
multiply the strength of rhe American workman's muscles— to in- 
crease his efficiency — to make America secure. General Electric 
Company* Schenectady, N. Y. 



GENERAL 




ELECTRIC 

9*£-2 |ffl^-311 
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America’s ’’Sea” of Oil 

(Continued from pgge 3) 

produced by wells whose rate of flow, un- 
der a system of state regulation, is being 
held back. It is manufactured Ln refineries 
which are and have been operating sub- 
stantially below capacity. 

The petroleum industry 1 las been called 
upon for continued expansion to meet 
growing needs in the past 20 years. Per 
capita consumption of oil is equivalent to 
eight barrels as against four. There are 
nearly 30,000,000 motor vehicles as against 
3.000,000. There were 25,000 nil burners in 
homes and factories then, more than 1.500,- 
000 now. Consumption of heating oil is 
100*000,000 barrels against 10,000,000. The 
tonnage of oil-bum in g ships is nearly 20 
times that of 20 years ago. In the past 10 
years the consumption of fuels and lubri- 
cants by aircraft has increased tenfold. 

Increasing production for defense needs 
means less an expansion of existing facili- 
ties than operation of the present petrole- 
um plants more nearly at capacity. Our 
petroleum industry, which is the largest 
and most efficient in the whole world, has 
discovered and now possesses more oil 
than any other country in the world. An- 
nually il produces two -thirds of the 
world's supply. This nation has the happy 
advantage of being the only one in the 
world in which military, cnmmercial and 
civilian needs for petroleum and its prod- 
ucts simultaneously can bo met, war or no 
war, More than l.OQO^HJG.QflO barrels of oil 
a year are being produced from 395 T G0Q oil 
walls located in 23 of our states. There are 
thousands of oil fields in this country. 
Some 306 now r fields were discovered in 
1940 alone — more than in any prior year* 
and more than 1,200 have been found in 
five years. This country now has not only 
ihe largest petroleum reserve in the world, 
but in the past decade its petroleum indus- 
try actually has discovered more oil than 
it has produced. In the last six years the 
industry has found twice as much oil as 
the nation has consumed. 

Crude oil is transformed into gasoline t 
lubricants, and thousands of other prod- 
ucts in more than 550 reiineries located in 
35 states. In the field of transportation this 
industry utilizes every available medium, 
and itself operates more than 200,000 miles 

(Continued to pa-g-e 194 ) 
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(tantiffued' from page 192) 

of pipe line, 140,000 railway lank cars* 
75,000 highway lank trucks* and what 
probably now is the world's largest tank- 
ship fleet. 

These operations, covering virtually the 
whole United States* are so decentralized 
that it would be a physical as well as a 
military impossibility to stop the indus- 
try’s service of supply. Admittedly pro- 
tection of stored products from bombing 
presents some difficulties. Yet while the 
industry's larger storage facilities are 
grouped near railway and waterway ter- 
minals, a large pail of its storage is kept in 
xvidely separated bulk plants located at 
every sizable community throughout the 
country. This decentralization, an advan- 
tage to consumers in time of peace* be- 
comes an important military asset Just as 
motor vehicle operators can obtain fuel, 
lubricants, and service practically every- 
where* so would military forces active in 
any section find supplies readily available. 

While present warfare is different, with 
armies motorized, airplane fleets active, 
and navies more extensive, the petroleum 
industry has changed also. There are twice 
as many producing oil fields as in 1917, 
among them 250 with potential production 
above 20,000,000 barrels. Petroleum re- 
serves are three times as large. There are 
twice as many refineries. Stocks and stor- 
age facilities are two to ten times as great. 
Marine transportation facilities are nearly 
20 times as large, and those on land have 
been doubled. There are six times as many 
local storage plants, and 16 times as many 
retail outlets. 

Remarkable progress has been made in 
operating techniques since 1917. Oil wells 
can be drilled five times as rapidly and 
two or three times as deeply. Merc than 
twice as much crude oil can be recovered 
from a field. The producing life of oil 
fields 1ms been extended. Old fields can be, 
and arc now being, restored to production. 
A doubled volume of refined products now 
is obtained from each barrel of crude olL 
New refining processes unknown in 1917 
and improvement in processes then em- 
ployed make almost impossible a compari- 
son of refinery efficiency between 1917 and 
1941. 

Developments in the field of aviation 
fuel provide means of measuring the prog- 
ress nf the petroleum industry. At least 
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five different processes for making super- 
fuels for airplanes have been devised in 
the United States within the last few years* 
Already productive capacity is twice the 
demand, and will be ahead of demand at 
least for another year. These processes 
have given this notion not alone the largest 
but the only adequate available supply of 
super-fuels in the whole world, Within 
about the time it takes to build two battle- 
ships. and for even less cost, the indust ty’s 
refinery capacity for producing super- 
fuels can be doubled. 

Wartime service means more to the pe- 
troleum industry than merely production 
of essential products. It means the deliv- 
ery of those products when, where, and as 
needed. It means the continuation of serv- 
ice to the civilian population, so that peo- 
ple throughout the country can continue to 
own and operate their own motor vehicles, 
boats, planes, tractors, and stationary en- 
gines, It should mean much to morale, to 
human comfort and convenience, and even 
to success in war, for file citizenry to know 
that even in wartime the family car can be 
used with normal regularity. 

Suppose the war period were prolonged; 
that actual demand for petroleum products 
and services exceeds estimates. Suppose 
this vast industry, now producing two- 
thirds of the world’s annual output of oil t 
were forced to change from a routine to an 
emergency operating basis* Suppose the 
demands of war proved to be not merely a 
change of markets for the industry, but a 
real test of i t^ capacity to produce. 

Ho great difficulties need be expected 
even under such emergency conditions. To 
increase the flow of the nation’s oil wells 
would be a task only of hours. To Increase 
the output of refineries generally would 
mean a stepping up of operations. So all 
along the line. 

After the first World War, England’s 
Lord Cur^on said “the Allies floated to vic- 
tory on a sea of oil / 1 This was a tribute to 
the American petroleum industry's service 
in providing an abundant supply of petro- 
leum products wherever they were needed 
by the Allies. 

Today the leaders of the industry are 
working with our government to make 
certain of the adequate production, pro- 
tection r and delivery of defense petroleum 
supplies. To them the undertaking is a pa - 

(Continued ta page 197) 
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triotic duty* yet more in the nature of 
meeting specific needs for which facilities 
are adequate than an emergency enter- 
prise* In an industry which in 20 years has 
multiplied its production of gasoline nine 
timesp its production of fuel oil three times, 
and its output of other products corre- 
spondingly, and which has been able to 
increase production of certain products by 
one- quarter to one -half in less than a year, 
the demands of defense occasion little 
worry to the military authorities or to the 
industry. 

Possibly the modern spirit of the indus- 
try best is summarized in this recent state- 
ment of oil men to government agencies: 
£i Tell us what products you want, how 
much, and when. We'll deliver!” 



Dual Motor of Rubber Bands 
For Model Airplanes 

No kinking and less bearing friction are 
the features of this improved motor. The 
propeller is rotated by a number of twisted 
bands in the usual way, but instead of a 
rigid anchorage at the tail end of the 
bands, they are fastened to one end of a 
rocker arm. A second band is fastened to 
the other end of the arm as shown, and 
puts a tension on die bands that drive the 
propeller so that they unwind without 
kinking, — H. L, Bright* Ridley Park, Pa. 
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Many a man gets the idea that mak- 
ing things out of metal is a tough job. 
bi You can’t nail the parts together/ 5 he p ll 



often say. 

But you can solder them — snd solder- 
ing Is just about as easy as driving a nail 
when you use Kester Metal Mender, 
This solder has its own flux sealed in the 
core — to insure perfect soldering results* 
Next time you build some equipment 
— brackets or lamp bases, candlesticks, 
ash-trays, model trains* or cookie cutters 
—make ’em out of metal and Kester Met- 
al Mender will help you make 'em right. 

The same thing goes for repairing all 
kinds of metalware 4 * „ auto parts and 
pumps, faucets t pipes^ down-spouts, and 
a thousand other things. K'etitcr Metal 
Mender is the solder that sawsyov m oneyl 
Mail the coupon now for a generous 
free sample and the c 'How -To -U se - It” 
Booklet. 
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Most Powerful Diesel on Wheels 

(Conitrujed from IT) 

the passenger streamliner., But instead of 
sustained speeds of 80 to 100 miles an hour, 
the freighter can pull a 100-car train at 75 
miles an hour; over that speed a governor 
steps in and sets the brakes if the engineer 
doesn't. Loaded with 4,800 gallons of fuel 
it can pull that 1(H)- car train weighing 
S^OOO tons for 500 miles without a stop. 

Ordinarily nine big steam locomotives 
take turns hauling a freight from Chicago 
to Los Angelos, making 34 to 38 stops for 
fuel and water. The Diesel goes the whole 
distance* with just five stops for fuel oil. 
Water for the cooling system is no more a 
problem than adding water for your auto- 
mobile radiator; some Diesels go a week 
without adding water. That T s doing belter 
than a camel. And it's important on west- 
ern deserts and mouniain lines where 
steam engines boil away tankloads on a 
short run and water is sometimes hauled 
50 miles to the main line. 

Wrapped up in its splendid blue and gold 
package, No. 100 has four 16- cylinder, 
two-cycle Diesel engines coupled to gen- 
erators driving 16 traction motors on 16 
pairs of drive wheels. The four units of the 
locomotive stretch out nearly as long as a 
city block — 193 feet from blunt nose to 
coupler. Its 464 tons, loaded, hug the track, 
with a low center of gravity as compared 
with the high boiler of the iron horse. And, 
built in sections t it can take the curves 
easily. No 193- -foot car could negotiate a 
railroad curve in one piece. The front and 
rear drive wheels of a big steam engine, 
with its long, rigid wheel base, grind 
against the rail on a curve p wearing down 
bath rail and wheel The Diesel, hinged at 
three paints, bends around the curve. Less 
friction, less wear, less power loss. 

Climb up into the cab at Supai, peak of 
the Arizona Divide, fox 1 a spectacular mid- 
night ride down the steep western slope 
while the engineer tries the electric re- 
tarding brake, the first ever built into a 
D iesel - elec l ric locomotive. 

Five tiny beads of light against the night 
sky are waving the “highball.” Those are 
the lanterns of brakemen standing guard 
at intervals on top of the box cars, watch- 
ing for hot brakes or other danger signals. 
But there arcs no hot brakes tonight. Over 
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{Continued from page 199) 

the pass No. 100 puHs its long string and 
begins rolling downhill around the bends, 
the green lamps of the caboose only now 
and then sighted far back, across a horse- 
shoe curve, 

As the 20 -mile “toboggan” starts, the en- 
gineer throws a lever. The generator fields 
reverse, drive wheels push against the mo- 
tors, and — with somewhat the sensation 
and effect of driving your car down a 
mountain road in low gear — the reversed 
motors hold back the train. 

Electric retarding brakes have long been 
used on locomotives drawing current from 
trolley or third rail; there the current gen- 
erated by wheels turning motors can be 
poured back into the power line. In the 
Diesel -electric there is no reservoir of 
power. Something must be done to get rid 
of the generated current* so it is fed into 
grids in the roof of the power car and dis- 
sipated in the form of heat. Jn simple 
terms these grids are electric heaters- Fans 
blow the heal away through the roof. 

Down the long hill from Supai the re- 
generative brakes bold back the 3,150-ton 
train pushing against the heavy locomo- 
tive. On a sleep stretch it slips beyond the 
20- mile- an -hour limit of the electric 
brake. Warning lights flash in the cab, and 
the engineer applies air brakes momenta- 
rily. But only momentarily; there is no 
stopping this time to cool air brake shoes 
and wheels that bum smoking hot on ordi- 
nary runs here. Usually a freight must 
stop three or four times in these 20 miles 
to cool brakes. When No, 100 does stop for 
wheel inspection, as required of freights 
every 75 miles* the steel is only warm to 
the touch. Costly wear and tear on shoes 
and wheels, and much time for inspection 
have been saved. 

On its '"premiere” trip No. 100 used its 
electric brake over 83 miles; in that time 
the electric brake absorbed 19,700 million 
footpounds — about one -tenth of all the en- 
ergy used to move the train from Kansas 
City to the coast. 

The old iron horse is a tough rival to 
beat, but the Diesel-electric is gaining. 
Last year in the United Slates 462 Diesel- 
electrics were ordered, and only 219 steam 
locomotives. Since 1935, manufacturers say 
no steam switch engines of 609 horsepower 

[Cqii I i need to pag |e 202) 
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(Confin u e-d from poge 201) 

or more have been built; Diesels have pre- 
empted that field. The Diesel, available 95 
percent u£ the time, can do nearly the 
work of two steam engines, which take 
more time for servicing. For a long time, 
Diesels cost three times as much as steam 
locomotives. But assembly- line produc- 
tion has cut prices. 

Santa Fe No. 100 — which, by the way, 
burned 6,05 gallons of furnace oil per mile 
on that first trip— pulled 3,150 tons of 
freight. Its twin once took hold of an 
I8 h 000-ton ore train in Minnesota and 
hauled it to town in eight hours where two 
big Mallet steam engines costing $500,000 
together spent twelve hours. The Diesel 
cost $450 n 000 r 

After all T the worth of a locomotive is 
measured in ton-miles per year — and like 
old man river, the Diesel keeps on rolling: 
delivering the goods at speeds sure to 
squeeze hours, even days from the trans- 
continental freight schedule. With defense 
shipments swelling in volume, with per- 
ishable fruit and vegetables from Califor- 
nia pouring eastward and aircraft engines 
and parts flowing westward in a steady 
stream, freight train speed is becoming 
ever more important* This may be the 
Diesel's opportunity. 



Rolls of Film Filed in Egg Carton 
With Data Written on Lid 

Twelve- small rolls of film can be filed in 
a cardboard egg carton like the one illus- 
trated. The inside of the lid can be ruled 
off in squares and information concerning 
each roll is written in a corresponding 
square. 
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